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Abstract 
The shift in dietary and lifestyle patterns associated with globalisation has 
contributed to an increased prevalence of overweight and obesity among Indian 
adolescents, adding to the enduring prevalence of undernutrition and micronutrient 
deficiencies.  The increase in overweight and obesity is associated with the 
accompanying risk of developing diet-related chronic degenerative diseases, such as 
cardiovascular disease, diabetes, cancer, and pulmonary disease. This poses serious 
threats to the health and quality of life of Indian citizens and is a massive burden on 
the nation’s economic resources. Unhealthy dietary behaviours have been 
recognised as the leading contributor to this health burden. 
It is important to foster healthy dietary behaviours at all stages of life. However, 
adolescence is one stage which offers many opportunities for holistic development 
of individuals given the transition from childhood to independent adulthood.  
Considering the tracking of adolescent health and nutritional outcomes into 
adulthood, it is imperative to inculcate healthy dietary behaviours during this 
pubertal phase as a measure to overcome the prevailing disease burden.  Most 
Indian adolescents attend secondary schools. There is increasing evidence that 
schools can be important settings for the development of long-lasting, healthy 
dietary behaviours in young people. 
Most of the existing evidence about healthy food promotion in schools has been 
derived from economically developed nations like the USA, the UK, and Australia.  
In contrast, there has been little research about food and nutrition promotion (the 
‘food and nutrition landscape’) in Indian secondary schools. This lack of evidence 
makes healthy eating promotion difficult to implement among Indian adolescents. 
Therefore, this thesis examines the food and nutrition landscape in Indian secondary 
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schools. Three inter-related investigations were conducted to examine the status of 
the secondary school food and nutrition curriculum, school food environments and 
policies, and adolescents’ dietary and lifestyle habits.  
The first study employed a qualitative research design to explore adolescents’, 
parents’, teachers’, and school principals’ perceptions of the current food and 
nutrition education, the current school food environment, and key influences on 
adolescent dietary behaviours. All the 52 interviewees recognised the significance 
of food and nutrition education in secondary students’ lives as it could support them 
in making healthy food choices. However, some interviewees felt that the 
curriculum was out-dated and overly complex. Furthermore, it was noted that the 
curriculum was repetitive and placed too much emphasis on rote learning.  
The participants reported there were limited opportunities for students to acquire 
food skills at home and school. They suggested these essential living skills should 
be included in the curriculum. The interviewees also drew attention to inadequacies 
of the school food environment including poor availability of nutritious foods in the 
school canteen, widespread supply of unhealthy foods, absence of written school 
food policies, unhygienic canteen practices, the high cost of canteen food and the 
implicit contradiction between the curriculum content and the unhealthy foods 
supplied by the school canteen. Finally, a number of factors that influence 
adolescent dietary habits were also revealed during the course of these 52 face-to-
face interviews. These included: parent and peer influences, home and school food 
environments, and the mass media. 
The second study, titled the Dietary and Lifestyle Survey, was a cross-sectional 
survey that assessed the dietary intake and lifestyle habits of 1026 adolescents, aged 
14-16 years, attending secondary schools in Kolkata, India. The questionnaire 
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employed in this survey was informed by findings from previously reported studies 
and the qualitative evidence provided by Study 1. An integral part of this 
questionnaire was the meal-based Food Frequency Questionnaire (FFQ). This FFQ 
was designed to describe the quality and quantity of foods and beverages consumed 
by Indian adolescents across the day.  Besides the FFQ, the survey assessed 
snacking and meal skipping behaviours, vegetarianism, aspects of the home and 
school food environments, the influence of peers and mass media on food habits, 
and socio-demographic characteristics.  
The findings from Study 2 showed that the adolescents had poor dietary habits. The 
adolescents consumed excessive amounts of nutrient-poor foods and beverages. 
Boys reported more consumption of unhealthy products than girls. Breakfast 
skipping and snacking on fast food were frequently reported by the respondents. As 
in Study 1, the respondents had negative views of the present curriculum and the 
school food environment. Healthy foods, like fruits and vegetables, were mostly 
available in students’ homes, not in school canteens. Peers and food advertisements 
were reported as important dietary determinants. 
Insights gleaned from Studies 1 and 2 informed the design of the third and final 
study, titled the School Food Landscape Survey. This descriptive, cross-sectional 
survey was completed by 280 parents and 32 secondary school teachers. Both 
quantitative and qualitative survey measures were utilised to capture the 
respondents’ views of the current food and nutrition curriculum and school food 
services as well as their expectations of possible prospective nutrition curricula, and 
school food environment and associated school food policies. The results suggest 
that schools fail to provide palatable, nutritious foods at affordable prices and skills-
oriented nutrition education for secondary school students. Collectively, all 312 
iv | P a g e  
 
respondents recommended a number of nutrition promotion initiatives aimed at 
improving the current food and nutrition landscape in Indian secondary schools.  
This thesis makes a novel contribution to the literature by exploring the food and 
nutrition landscape in Indian school settings. The empirical evidence emerging from 
this thesis provide a platform for public health professionals to design skills-
focussed secondary school curricula supported by effective school food policies 
aimed at promoting healthy dietary behaviours among adolescents. 
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Glossary 
Snacks & Snacking: Snacks are defined as “other eating episodes, generally 
smaller and less structured than main meals” while snacking refers to the “patterns 
of frequency of these eating events consumed at times other than recognized meal 
times” (Gatenby 1997). 
Fast food: Fast food are defined as “foods designed for ready availability, use or 
consumption and sold at eating establishments for quick availability or take out” 
(Kipke et al. 2007). Examples: Burger, samosa, noodles etc. 
Junk food: Junk food refers to “energy dense foods with high sugar/salt/fat content 
and low nutrient value in terms of protein, fibre, vitamin and mineral content” 
(Kaushik et al. 2011).  They are also known as energy dense, nutrient poor foods or 
EDNP foods or unhealthy foods. Examples: Potato chips, aerated or carbonated 
beverages or sugar sweetened beverages (SSB), chocolates etc. 
Street food: Street food comprises “ready-to-eat foods and beverages prepared and 
sold by hawkers or vendors in streets or other public places” in India (Kaushik et al. 
2011). Such foods may be contaminated with microbes unless hygienically prepared 
(National Institute of Nutrition 2010). Examples: samosa, egg roll, pani puri etc. 
Empty calories: Empty calories are those “foods that provide only energy without 
any other nutrient” (National Institute of Nutrition 2010). Example: Alcohol, white 
sugar. 
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CHAPTER 1: Introduction 
Overview 
This chapter provides a brief overview of all the chapters as well as the rationale 
and aim of the thesis.  
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The unparalleled rise in obesity and lifestyle diseases worldwide has been linked, in 
part, to unhealthy dietary habits and an apparent decline in the skill sets associated 
with food and its usage (International Union of Nutrition Sciences 2005; Lang & 
Caraher 2001; Vidgen & Gallegos 2014). Prevention of lifestyle diseases involves 
consistency in both the selection of healthy food and long-lasting maintenance of 
healthy habits (Vidgen & Gallegos 2014) which are encapsulated in the emerging 
construct of food literacy (Benn 2014; Vidgen & Gallegos 2014). As health 
behaviours follow a tracking pattern over the life course (Nair & Russell 2012), 
developing healthy behaviours at an early phase of life, i.e. adolescence, can be an 
effective approach for dealing with this health burden. Considering the increasing 
prevalence of adolescent obesity (Lobstein et al. 2015; Ranjani et al. 2016; Shukla 
et al. 2016), schools can be viewed as one of the avenues for inculcating healthy 
eating habits in adolescents (Fordyce-Voorham 2011; Hawkes et al. 2015; Ronto et 
al. 2016c). 
Schools are recognised as social complex adaptive systems that are ideal for 
nutrition education and nutrition promotion as well as health promotion (Keshavarz 
et al. 2010). School-based food and nutrition education has been identified as a 
potential medium to cultivate healthy dietary behaviours in young people (Contento 
2011; Ronto et al. 2016c; Slater & Hinds 2014; Weichselbaum & Buttriss 2014). 
Besides food and nutrition education, the school food environment and school food 
policies also have significant impacts on the health and nutritional profile of young 
people. There is ample international evidence that shows that healthy school food 
environments and policies have been successful in fostering healthy eating patterns 
among adolescents (He & Mikkelsen 2014; Nutrition and Physical Activity Branch 
2006; Townsend et al. 2011; Young 1993). 
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Although empirical evidence about school food and nutrition education and school 
food environment and policies is expanding, very limited evidence exists about 
Indian school settings. Therefore, in order to inform future school-based nutrition 
interventions to facilitate healthy eating among 238 million Indian adolescents, it is 
important to understand the present food and nutrition landscape in Indian 
secondary schools. Hence, the main aim of this PhD thesis is to examine the status 
of the current food and nutrition education curriculum, school food environments 
and policies as well as adolescent dietary behaviours in the Indian context.  
Chapter Two presents an overview and critique of the current literature on 
adolescent dietary behaviours and school food and nutrition landscape. In 
particular, the importance of adolescents’ diets in the context of public health is 
discussed as well as the potential influences over adolescent dietary behaviours are 
reviewed. Following this, food and nutrition education is discussed along with its 
implications for adolescent health.  Subsequently, a narrative review of school-
based nutrition programs in India is presented. Potential research gaps are identified 
and the specific research objectives of this thesis are also outlined in this chapter. 
This thesis consists of three studies. All the three studies were conducted in private 
secondary schools in Kolkata, India. Kolkata is the capital of West Bengal, situated 
on the eastern bank of the Hooghly (Ganges) river. It was first established on 24th 
August, 1690. It is the prime commercial, cultural, and educational hub of eastern 
India (Kolkata Metropolitan Development Authority 2011a). As of 2011, the 
metropolis had 4.5 million dwellers; the urban cluster, which embraces the city and 
its adjoining suburbs, had a population of 14.1 million, making it the third most 
populated metropolitan region of India (Kolkata Metropolitan Development 
Authority 2011b). Its population density was 24,252/sq.km. (Kolkata Municipal 
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Corporation 2014a). For every 1000 males there were 899 females. The city’s 
literacy rate of 87% is much higher than the national average i.e. 74%. The Bengali 
ethnic group dominates the township (the entire metropolitan area), however the 
Marwaris and Biharis form large minorities (Office of the Registrar General and 
Census Commissioner 2011).   
The key health issues that are predominant in people with lower socio economic 
status (SES) in Kolkata are undernutrition and micronutrient deficiencies. People 
belonging to a higher SES stratum are more likely to experience overweight, 
obesity, and non-communicable diseases (Gupta et al. 2009). As an emerging 
cosmopolitan area in a developing nation, Kolkata is confronted with various 
challenges such as escalating pollution levels (air, water, and sound), traffic 
congestion, burgeoning population and other socioeconomic difficulties (Kolkata 
Municipal Corporation 2014b). 
Chapter Three describes the methodology employed in a qualitative study (Study 1) 
from which findings were drawn for the investigations presented in Chapters Four, 
Five and Six.  Study 1 was designed to explore the perceptions of key stakeholders 
i.e. adolescents, parents, teachers, and school principals about the food and nutrition 
curriculum; school food environments and policies; and potential influences on 
adolescent dietary behaviours. In Chapter Four stakeholders’ views of the present 
status of food and nutrition education and the acquisition of food skills by 
adolescents are reported. Chapter Five describes the opinions of the stakeholders 
regarding the existing school food environment and policies. Finally, Chapter Six 
highlights the perspectives of stakeholders about the key influences on adolescent 
dietary behaviour. 
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The methodology for a descriptive, cross-sectional dietary and lifestyle survey 
(Study 2) is presented in Chapter Seven. This survey was designed to assess the 
food habits of Indian adolescents as well as explore the influences on their food 
habits. The development of the survey instrument was informed by findings from 
Study 1 as well as previous published evidence. An integral component of this 
questionnaire was a novel meal-based FFQ. The development and test-retest 
reliability of this FFQ is subsequently discussed in Chapter Eight. The findings of 
Study 2 are summarised in Chapter Nine.  
Study 3 extends the earlier qualitative investigation (Study 1) and this cross-
sectional survey was conducted with the aim of providing a more comprehensive 
perspective of parents and teachers of the school food and nutrition landscape in 
Kolkata, India. The methods for Study 3 are reported in Chapter Ten, with the 
findings organised into the next two chapters. A notable feature of Study 3 is the 
inclusion of summary findings about adolescents’ food consumption and school 
food and nutrition landscape in the survey questionnaire. This allowed parents and 
teachers to comment on the current state of adolescents’ food habits as well as the 
food and nutrition situation in Indian secondary schools. More generally, the survey 
elicited teachers’ and parents’ views’ of the current food and nutrition curriculum, 
students’ food skills acquisition as well as their expectations of a new skills-
focussed curriculum. These findings are described in Chapter Eleven.  Chapter 
Twelve describes the views of the two stakeholder groups about the current school 
food environment and policies and their recommendations for future healthy school 
food environments and policies in Indian secondary schools. 
A general discussion is provided in Chapter Thirteen. This identifies and discusses 
novel findings from the three studies, comparing them with previous research.  The 
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strengths and limitations of the present research, and the implications of the 
findings for further research, and for future secondary school-based food and 
nutrition programs in India are explored. Finally the conclusion is presented at the 
end of Chapter Thirteen. 
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CHAPTER 2: Literature review 
Overview 
This chapter begins by providing a comprehensive picture of global nutritional 
issues and nutrition transition. Subsequently, adolescent dietary patterns and the 
potential facilitators and inhibitors of recommended dietary behaviours are 
discussed. Curricular framework with particular emphasis on food and nutrition 
education in secondary school settings is then reviewed and critiqued. Further, as 
the key focus of this thesis is the examination of food and nutrition landscape in 
Indian secondary schools, a narrative review of the existing school-based nutrition 
programs in India was conducted. The chapter highlights the scarcity of information 
that is available on food and nutrition education, school food environment and 
adolescent dietary intake in the Indian context. Finally, this chapter concludes with 
the aims for the present research. 
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2.1 Introduction 
This chapter contains a literature review of nine pivotal areas to the thesis. These 
areas include: global nutritional problems; Indian nutrition transition; 
vegetarianism; adolescent developmental milestones; nutritional problems of Indian 
adolescents; adolescent dietary behaviours; influences on adolescent dietary 
behaviours; Indian educational framework; and nutrition education in secondary 
school settings. These areas were reviewed due to their capacity to inform the need 
for the proposed research aim. 
2.2 Global nutritional problems 
Humanity faces several nutritional and health problems (Popkin 2006). These 
problems can be linked to economic development and urbanisation which in turn 
have resulted in technological advancement of the agriculture and food systems, 
subsequent increases in food availability and changes in dietary consumption 
patterns (Popkin 2004; Shetty 2013). Historically, the spread of obesity was 
restricted to the industrialised nations (Popkin et al. 2012; World Health 
Organization 2014b). However, recent trends indicate the burgeoning prevalence of 
overweight and obesity in economically developing societies too (Kalra & 
Unnikrishnan 2012; Popkin et al. 2012; Swinburn et al. 2011; Zhai et al. 2009). The 
global rise of obesity has undesirable health consequences (Swinburn et al. 2011). It 
is one of the main risk factors for non-communicable diseases including type 2 
diabetes, cardiovascular diseases, and certain forms of carcinomas (Bray 2004; 
Horton 2013). In 2008, these chronic diseases were responsible for 63% of the 57 
million global deaths (Alwan et al. 2010; Horton 2013; World Health Organization 
2011).  
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Like other economically developing countries, India is confronted with similar 
nutrition and health challenges. Despite being the second fastest emerging global 
economy (Ramachandran 2011; Smith 2015), India continues to be challenged by 
widespread undernutrition and micronutrient deficiencies (Arlappa et al. 2011; 
Smith 2015), whilst obesity and associated non-communicable diseases are 
becoming significant public health problems (Gopalan 2013; Ramachandran 2011; 
Ranjani et al. 2016; Subashini et al. 2015). In addition, the prevalence of infectious 
diseases such as tuberculosis, leprosy, diarrhoea, AIDS, and other vector-borne 
diseases contribute to the disease burden of the country (Chauhan 2011). These twin 
epidemics of communicable and non-communicable diseases are associated with a 
lack of environmental sanitation and safe potable water, poor living conditions, 
inadequate health literacy, gender discrimination, increasing population, changing 
lifestyles, changing food systems and limited access to health care facilities 
(Chauhan 2011). 
2.3 The nutrition transition in India 
The term ‘nutrition transition’ refers to the modifications in the composition and 
structure of the population’s diet, associated with reductions in physical activity 
levels which in turn are driven by socio-economic, political, demographic, and 
epidemiological changes (Misra & Khurana 2008; Popkin 2006). India is presently 
experiencing rapid socio-economic, demographic, epidemiologic, and nutrition 
transitions (Misra et al. 2010). The Indian nutrition transition is triggered by a 
complex mix of economic policies, marketing and social drivers including pricing 
and agricultural policies, food distribution system changes, globalisation of food 
trade, and increasing consumerism, seen in the rapid proliferation of supermarkets 
(Kapil & Sachdev 2012; Shetty 2013).  
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As a consequence of globalisation, India, too, has been exposed to this 
contemporary consumption phenomenon (Eckhardt & Mahi 2012). With the advent 
of Indian consumerism, there has been a significant growth in the consumption of 
both food and non-food commodities (Joseph 2013). Competitive spending and 
conspicuous consumption have become part and parcel of the everyday lives of 
Indian consumers (Joseph 2013). High levels of consumerism are common among 
urban dwellers (Dash 2013).  A key feature of Indian consumer culture is the 
emergence of the strong urban middle-class (Dittrich 2009; Eckhardt & Mahi 
2012). This group of customers spends a substantial part of their earnings on 
electronics, motorbikes, westernised clothing, food and other luxuries (Dittrich 
2009). Food and electronics including computers and white good convenience 
products (e.g. microwave, refrigerator, blender, and television) represent the 
aspirational consumption of middle-class consumers (Eckhardt & Mahi 2012). They 
also serve as important indicators of societal prestige in modern India (Eckhardt & 
Mahi 2012).  
Urbanisation has modified the work force in urban regions of India characterised 
through increased female participation with significant consequences for family 
meals (National Institute of Nutrition 2010; Pingali & Khwaja 2004). As more 
women take up paid employment outside the home (Ministry of Labour & 
Employment 2014), the customary role of the Indian homemaker to be in charge of 
family meal preparation has reduced (Pingali & Khwaja 2004). In turn, this is 
associated with the increased consumption of processed, ready-to-eat, convenience 
foods among urban Indians (National Institute of Nutrition 2010; Pingali & Khwaja 
2004; Smith 2015). Many Indian consumers, particularly those in urban areas, 
prefer foods which eliminate time consuming and laborious cooking procedures, 
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thereby replacing traditional home-cooked foods with convenience processed foods 
(National Institute of Nutrition 2010; Smith 2015). The easy availability and 
accessibility of processed convenience foods in supermarkets and fast-food outlets 
(Ramachandran 2011; Smith 2015) may be related to the diminished capacity of 
households to cook traditional recipes (Pingali & Khwaja 2004). Traditional food 
skills which have been passed on from one generation to another are rapidly 
disappearing (Pingali & Khwaja 2004).  
A key aspect of this nutrition transition, is the rapid change in the dietary structure 
and food consumption patterns (Misra et al. 2011; Popkin et al. 2001; 
Ramachandran 2011; Shetty 2013). People’s consumption has shifted from 
traditional staple food items to Western food delicacies, such as products made 
from refined wheat flour in the form of bread, cakes and biscuits (Misra et al. 2011; 
Pingali & Khwaja 2004). The impact of modernisation has been so momentous that 
consumers now have easy access to a multiple array of convenience foods ranging 
from processed, ready-to-eat, deep-fried, and with added additives (Misra et al. 
2011; National Institute of Nutrition 2010; Pingali & Khwaja 2004). For more 
detailed discussion on globalisation of Indian diets, see Appendix 1. 
Over the last three decades (1973-2004), there has been a 7% drop in energy 
derived from carbohydrate sources and a 6% rise in energy obtained from fats in 
India (National Sample Survey Organisation 2007). These changes appear to be 
related to increased prevalence of overweight and obesity and chronic degenerative 
diseases as discussed above (Section: 2.2) (Kalra & Unnikrishnan 2012; 
Khandelwal & Reddy 2013; Ministry of Health and Family Welfare 2011). Thus, 
there is a need to design effective health-focussed programs and policies directed 
towards the prevention of these diseases. This includes the promotion of healthy 
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eating habits and physical activity. Schools can induce such positive behavioural 
modification by adopting effective education and health based policies and 
programs.  
2.4 Indian food culture: mainly a vegetarian culture 
India has the largest population of vegetarians in the world (International 
Vegetarian Union 2005). The International Vegetarian Union estimates that 35% of 
the Indian population follows a traditional lacto-vegetarian diet (International 
Vegetarian Union 2005). Meat, chicken and fish are not major components of the 
diets of most Indians (aged 15-49 years) (National Family Health Survey-3 2009; 
Vecchio et al. 2014). In the National Family Health Survey-3 (2009), almost 33% 
of women and around 25% of men reported that they had never consumed meat, 
chicken, or fish. One of the primary reasons for the Indian avoidance of meat is 
Hinduism (Gadia 2001). Hinduism is the main religion of the Indian sub-continent 
and vegetarian diets are strictly followed by Hindus (International Vegetarian 
Union 2005; Kehoe et al. 2014). Followers of Jainism are also usually vegans and 
Indian Buddhists are often vegetarians too (Jayanthi 2001; Tandon 2005). In view 
of the high prevalence of vegetarianism, the Ministry of Health and Family Welfare 
has designed a system of labelling edible products of only vegetable origin, with a 
green dot in a green square, whereas a brown dot in a brown square indicates that 
some animal-origin ingredients (other than milk or its direct by-products) have been 
used (Ministry of Health and Family Welfare 2001). 
Recent studies of children and adult vegetarians conducted across the globe 
including India suggest that a well-planned vegetarian diet may prove beneficial for 
the prevention and treatment of certain diseases (Craig & Mangels 2009) such as 
obesity (Hart 2009; Sabaté & Wien 2010), cardiovascular disease (Key et al. 2006; 
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Li 2014; Sticher et al. 2010), diabetes (Jenkins et al. 2003) (Li 2014; Zaman et al. 
2010) and cancer (Fraser 2009).  
However, despite these possible health advantages, vegetarians remain at greater 
risk of developing iron and zinc deficiency than meat eaters  (Dwyer 1991; Hunt 
2003; Zimmermann & Hurrell 2007) and this may partially explain the enduring 
high prevalence of  iron deficiency anaemia in India (Chellan & Paul 2010; Gupta 
et al. 2012; Upadhyay et al. 2012). It is important that all children and adults 
understand the best ways to follow healthy vegetarian diets as well as have easy 
access to food sources of iron. Thus, vegetarianism must be included in the school 
nutrition education curriculum to initiate better understanding among students 
(Appendix 2). 
2.5 Adolescence: A phase of transition 
The word adolescence originates from the Latin word, ‘adolescere’ meaning “to 
grow, to mature” (Sawyer et al. 2012). In relation to child development, 
adolescence means “to emerge”, or “achieve identity” which is a relatively new 
concept (UNICEF 2012). The World Health Organization (2014a) identifies 
adolescence as the phase in human growth and development that occurs post 
childhood and pre adulthood, spanning from 10-19 years of age. Adolescence 
symbolises one of the significant transitions in the human life span and is 
characterised by an increase in growth and development that is second only to that 
of infancy (UNICEF 2011; World Health Organization 2014a).  
The key features of adolescence are (World Health Organization 2003): 
• Rapid physical growth and development (also referred as growth spurt); 
• Physical, social and psychological maturation; 
• Sexual maturity and the beginning of sexual activity; 
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• Experimentation; 
• Development of adult cognitive functions and self-identity; and, 
• The shift from complete socio-economic reliance to relative independence. 
All the key features stated above are non-simultaneous in nature, that is, they appear 
at various stages of adolescence (World Health Organization 2003).  
In the health domain, three broad stages of adolescence are generally recognised 
(Pant 2013; United Nations Population Fund 2000; World Health Organization 
2003): 
Stage 1: Early adolescence (usually 10-13 years) marked by a growth spurt and the 
development of secondary sexual characteristics. 
Stage 2: Mid adolescence (14-15 years) characterised by the emergence of a 
separate identity from parents, of new associations with peer groups, expression of 
sexuality, and of innovation. 
Stage 3: Late adolescence (16-19 years) distinguished by fully developed physical 
features almost similar to that of adults and during this phase many adolescents 
form a distinct identity of their own as well as well-defined ideas and opinions. 
During the transformation from childhood to adulthood, young people establish 
lifestyle and dietary habits that affect both their present and future health 
(Adolescent Health Academy 2014). Many adolescents are challenged by several 
health and safety issues (Adolescent Health Academy 2014). Various risk 
behaviours like substance use, sedentary lifestyle, high consumption of energy-
dense, nutrient-poor (EDNP) foods, unsafe sexual practices and risk-taking (e.g. 
unsafe vehicle driving) are often seen among adolescents (Brener et al. 2003; Nair 
& Russell 2012; Saraswathi & Oke 2013; Selvan & Kurpad 2004). Many do not 
adopt behaviours that could lower their chances of developing chronic diseases in 
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adulthood (Adolescent Health Academy 2014). However, it may be easier to 
inculcate healthy behaviours during this stage rather than to rectify unhealthy 
behaviours in adulthood or after the onset of an illness, particularly those associated 
with mental, reproductive and nutritional health (Hazell 2007; Nair & Russell 
2012).  
Rapid physical growth during adolescence is associated with increased nutritional 
demands (UNICEF 2011; United Nations Population Fund 2000). Hence, sufficient 
intake of nutrients and energy is vital for healthy development. The development of 
healthy eating habits is crucial as eating patterns developed in adolescence are 
likely to influence long term behaviours (Croll et al. 2001; Drewnowski 1997; 
Kelder et al. 1994). Sound secondary curricula can provide opportunities for young 
people to acquire lifelong healthy dietary (and other) habits (Contento 2011; Ronto 
et al. 2016c). 
2.5.1 Food-related problems of Indian adolescents 
Adolescent nutrition and health have inter-generational consequences (United 
Nations Population Fund 2014). One-third of the disease burden and approximately 
60% of the premature deaths among adults are related to behaviours that emerge 
during adolescence (United Nations Population Fund 2014). Presently, young 
people in India are confronted with a wide array of nutritional challenges including 
undernutrition (Dey et al. 2011), micronutrient deficiencies (Mukherjee 2016; 
Saeed et al. 2013), overweight, and obesity (Ranjani et al. 2016; Shukla et al. 2016; 
Subashini et al. 2015). These major nutritional problems have been discussed 
elsewhere in detail (Appendix 3). 
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In response to this health burden, the Government of India has launched a number 
of programs and policies.  Some of these include the Integrated Child Development 
Services (ICDS) program; the School Health Program (SHP); the Mid-Day Meal 
Scheme (MDMS); the National Prophylaxis Program against Nutritional Blindness 
(NPPNB); the National Nutritional Anaemia Prophylaxis Program (NNAPP); the 
Adolescence Education Program (AEP); the National Nutrition Policy; and the 
National Population Policy (Kapil 2002; Planning Commission 2010; Ruel & 
Alderman 2013). Most of them (e.g. ICDS, MDMS, NPPNB, NNAPP) have been 
designed to address undernutrition and micronutrient deficiencies in young children 
and adolescent girls (Planning Commission 2010). Moreover, they are 
predominantly implemented in rural areas and public settings (e.g. Government 
schools, Government hospitals) (Planning Commission 2008). The AEP aims to 
empower adolescents in issues specific to HIV/AIDS and substance use (Ministry 
of Human Resource Development 2011).  
This suggests that issues related to overnutrition and essential life skills have not 
been well considered. Moreover, these programs fail to address the needs of urban 
Indian adolescents and especially adolescent boys. So, this PhD research is 
designed to lay the foundation for effective adolescent centric food and nutrition 
education and health programs. 
2.6 The dietary habits of adolescents 
Adolescents require adequate nutritious food from a variety of sources to achieve 
maximum growth potential (Spear 2002; UNICEF 2011). The food choice patterns 
of adolescents first came to the attention of researchers in Western countries who 
found that many have nutritionally inadequate diets (World Health Organization 
2000). Often their diets are characterised by high consumption of dietary fats and 
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sugars, and low consumption of fresh fruits and vegetables (Diethelm et al. 2012; 
Rangan et al. 2011a; Zahra et al. 2014; Zapata et al. 2008). Snacking on energy-
dense, nutrient-poor foods is common (Ganasegeran et al. 2012; Larson et al. 2016; 
Savige et al. 2007a). Young people who skip meals are more likely to snack more 
frequently and are more likely to consume products from fast food outlets (Savige 
et al. 2007a), school canteens, roadside food vendors or convenience stores (Ming 
et al. 2006).  
Recent Indian studies have found similar unhealthy eating habits and behaviours 
among Indian adolescents (Bachani et al. 2013; Jain et al. 2010; Kotecha et al. 
2013; Singla et al. 2012). For example, a study in Baroda city revealed almost 40% 
of the 1,440 adolescents (age: 10-19 years) did not consume breakfast daily 
(Kotecha et al. 2013).  Goel et al. (2013), Mahajan et al. (2012), Singla et al. (2012) 
and Sivaramakrishnan and Kamath (2012) reported similar findings with regards to 
breakfast skipping (Sivaramakrishnan & Kamath 2012). Moreover, the nutritional 
content of the breakfast was inadequate. Adolescents skipped meals due to their 
preference for fast food and for maintaining a slim body physique (Pant 2013). The 
most preferred fast food items were potato chips, chocolates, pizzas, burgers and 
sugar-sweetened beverages (SSB) (Goel et al. 2013; Singh et al. 2006). 
Consumption of fruits and vegetables was unpopular among teenagers (Bachani et 
al. 2013; Singh et al. 2006). 
Both overseas and local researchers suggest that young people’s eating habits, food 
choices, and nutritional attitudes tend to vary according to gender (Bachani et al. 
2013; Beardsworth et al. 2002; Cooke & Wardle 2005; Lake et al. 2006; Larsson et 
al. 2001; Savige et al. 2007b; Singh et al. 2006; Terre et al. 1992). Since women are 
usually smaller and have less muscle mass than men, they require less energy, 
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consequently they eat less than men (Brinberg & Axelson 1989). Perhaps as a 
consequence of their lower calorie requirements, women have a tendency to choose 
more low-calorie foods such as fruit and vegetables than men (Brinberg & Axelson 
1989). Brinberg and Axelson (1989) proposed that the food intake patterns of 
women vary from men in three different ways, i.e. women may eat the same variety 
of foods but in lesser quantities than men, or they may eat a smaller variety but in 
the same quantities or they may demonstrate a combination of the two strategies.  
A consistent finding is that women make more healthy food choices than men 
(Fagerli & Wandel 1999; Perry et al. 1985; Rappoport et al. 1993; Terre et al. 1992; 
Wardle et al. 2004). When compared to men, women are more likely to report that 
weight concerns influence their food preferences (Wardle et al. 2004) and also they 
are more likely to support healthy dietary change (Dixey 1996).  Beardsworth et al. 
(2002) and Pingitore et al. (1997) noted that dieting and dissatisfaction with body 
shape are more characteristic of women than men. Therefore, it is expected that 
such gender differences will also be found among Indian adolescents. 
Women also seem to be more reflective about food related issues and express more 
ethical concerns with regards to food (Beardsworth et al. 2002). Moreover, women 
are more likely to avoid high-fat foods, consume fruits and fibre and limit salt 
intake (Wardle et al. 2004) than men. This was reflected in the Health Behaviour in 
School-aged Children (HBSC) study which showed that girls tended to eat more 
fruits and vegetables and consume less SSB than did boys (World Health 
Organization 2004). In the same way, the Australian Health Survey found that 
adolescent girls had a higher average daily intake of fruits compared with male 
counterparts and that boys tended to consume more carbonated beverages than girls 
(Australian Bureau of Statistics 2014). Likewise, Cooke and Wardle (2005) 
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reported that British girls preferred eating fruits and vegetables more than boys did 
whereas the British boys preferred eating nutrient-poor foods more than girls did. 
These also apply to the French (Nu et al. 1996) and Norwegian (Lien et al. 2002) 
adolescent populations. In the same vein, Indian researchers have reported that 
adolescent boys show more inclination to consume fast foods than girls (Bachani et 
al. 2013; Singh et al. 2006). 
In recent years, fast food (i.e. foods designed for ready availability, use or 
consumption and sold at eating establishments for quick availability or take out; 
Glossary) has emerged as a dominant feature of Indian adolescents’ diets (Kaushik 
et al. 2011; Mahajan et al. 2012; National Institute of Nutrition 2010). In an online 
survey conducted by AC Nielsen in 2004, India was ranked seventh among the top 
ten markets for weekly fast food consumption among Asia-Pacific countries 
(ACNielsen 2004). The survey showed that approximately 70% of urban Indian 
adults consumed food from fast food eating outlets once a month or more frequently 
(ACNielsen 2004). Pizza Hut was rated as the most preferred eating location 
(ACNielsen 2004). According to the Integrated Disease Surveillance Project (2007-
2008), fast food consumption has gained rapid momentum across the country 
(National Institute of Medical Statistics 2009). The report also identified that urban 
Indians were consuming fewer fruits and vegetables and more “junk” food. This is 
supported by a report from the Indian fast food industry which showed there had 
been an increase in sales of fast food by 35-40 percent in 2010 (National Restaurant 
Association of India 2010). The World Health Survey (2002-2003) shows that 
almost 74% of the Indians (>18 years age) consumed less than five daily servings of 
fruits and vegetables (Hall et al. 2009) thus suggesting a decline in the consumption 
of healthy foods. 
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The Indian fast food industry is dominated by multinational companies such as 
McDonald’s, Yum! Brands (Kentucky Fried Chicken, Pizza Hut), Domino’s, 
Subway, Taco Bell, Coca Cola and Barista but domestic companies are not far 
behind, including Nirula’s, Pizza Corner, Café Coffee Day Group, Haldiram’s and 
Bikanervala (National Restaurant Association of India 2010). A survey of 1240 
adolescents (mean age: 15.8 years) living in Guntur showed that 36% reported 
consuming fast food at least one-two times per week and 13% reported consuming 
fast food more than three times per week at fast food outlets (Kumari & Krishna 
2011). Considering the rise in fast food sales (National Restaurant Association of 
India 2010), the fast food culture in India is likely to continue to prosper and 
adversely impact the health of the population. So it is important that efforts be made 
to empower young people to make healthier food choices. Schools need to adopt 
effective nutrition and health strategies to counter the influence of the fast food 
industry and to encourage healthy eating habits among pupils.  
From the above evidence, it can be inferred that many Indian teenagers have 
unhealthy food habits; however the quality and quantity of snack (and other) foods 
consumed have not been studied in detail. Moreover, the National Family Health 
Survey-3 (2007b) and National Sample Survey Office (2012) did not explore the 
dietary habits of urban Indian adolescents in any depth. Furthermore, no study has 
been conducted in Kolkata city (where the present study will take place) or in 
eastern part of India which has attempted to describe the dietary patterns of this age 
group. This lack of evidence provides an opportunity to investigate this area in 
greater detail. Also, if appropriate education programs are to be planned and 
executed, it is important to understand the eating habits of Indian adolescents.  
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2.7 Likely influences on the dietary habits of adolescents 
Many factors may influence the eating habits of young people. They may either 
promote or impede the fostering of healthy food habits. Hitherto, food experts have 
used a number of theoretical models to explain food behaviours. Most health 
promotion theories are derived from the behavioural and social sciences (Nutbeam 
et al. 2010), but only some of them have been designed to explain dietary 
behaviours. It has been argued that interventions based on behavioural theories tend 
to be more predictive than interventions which are not theory based (Baranowski et 
al. 1999). The selection of the conceptual model generally depends on the aims and 
the background in which the intervention is to be conducted (Nutbeam et al. 2010). 
The Social Cognitive Theory (SCT) (Bandura 2004), the Health Belief Model 
(HBM) (Daddario 2007), the theory of Planned Behaviour (TPB) (Ajzen 1991), the 
Transtheoretical Model (TTM) (Prochaska & Velicer 1997), and the Food-Related 
Lifestyle Model (FRLM) (Brunso & Grunert 1998) are the most commonly used 
health promotion theories. 
The SCT model views human behaviour as an interplay of personal factors, 
behaviour and the environment and is useful for recognising methods involved in 
behaviour change (Bandura 1998). This model emphasises the building of self-
efficacy to bring about behaviour modification (Bandura 1998). The HBM 
framework is designed to elucidate and predict health related behavioural changes 
(Rosenstock et al. 1988). This is achieved by understanding individuals’ attitudes 
and beliefs (Rosenstock et al. 1988). Both these approaches (SCT and HBM) form 
the bases of nutrition interventions designed by Abood et al. (2003), Ha and Caine-
Bish (2009), Hazavehei et al. (2007) and Hoelscher et al. (2002), as an attempt to 
induce behavioural modification.  
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The TPB model is based on the premise that people are usually rational and would 
carry out intended choices in well-defined situations (Nutbeam et al. 2010). This 
model suggests that behavioural intentions are mediated by attitudes towards 
behaviours, subjective norms (normative beliefs) and perceived behavioural control 
(Ajzen 1991; Nutbeam et al. 2010). The TTM theory is based on the assumption 
that behaviour change is a process, not an event, and that people have varying levels 
of impetus, or willingness to change (Nutbeam et al. 2010; Prochaska & Velicer 
1997). This model proposes that behaviour change happens by progressing through 
different stages of change such as precontemplation, contemplation, determination 
or preparation, action and maintenance (Nutbeam et al. 2010; Prochaska & Velicer 
1997). Several healthy eating interventions have been based on TTM (Di Noia et al. 
2006; Van Duyn et al. 1998) and TPB (Arvola et al. 2008; Conner et al. 2002; 
Povey et al. 2000) as both these conceptual models have been helpful in explaining 
the cognitive factors and processes related to behaviour change.  
However, for the purposes of this research, the Food-Related Lifestyle Model 
(FRLM) is the most applicable. This conceptual model was designed by a group of 
consumer food behaviour and marketing specialists from the Aarhus Business 
School in Denmark, specifically to explain food-related behaviours among 
consumers (Grunert et al. 1993). This model is predicated on theoretical 
assumptions about the factors which stimulate and guide peoples’ eating behaviour 
(Brunso & Grunert 1998). It demonstrates how a number of social, physical, and 
cognitive factors impact on the purchasing and consumption behaviours of 
consumers (Grunert et al. 1993). It proposes seven components (sets of variables) 
that make up consumers’ lifestyles. These include personal values, high order 
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attributes, shopping scripts, meal preparation scripts, perceived consequences, 
concrete attributes and usage situations (Grunert et al. 1993; Scholderer et al. 2004). 
The FRLM approach involves the application of both declarative knowledge 
(awareness of objects and processes; e.g. milk is a good source of calcium) and 
procedural knowledge (the knowledge of ‘how to’ do a particular thing’; e.g. how to 
prepare a low fat dessert) such as scripts and skills (Nijmeijer et al. 2004). Owning 
to its cross-cultural validity (Brunso & Grunert 1998), the FRLM has been used 
extensively in food behaviour research (Brunso et al. 2004a, 2004b; Hoek et al. 
2004; Lea & Worsley 2005; Reid et al. 2001).  
It is clear that theoretical models play an important role in influencing dietary 
behaviours. The potential correlates of adolescent dietary behaviours are discussed 
below.  
The influence of the family 
The family is an integral unit of the social environment (Sooryamoorthy 2012). For 
centuries, it has been regarded as the most prominent institution and fundamental 
component of Indian society (Medora 2007). The Indian family has been described 
as the epitome of integrity, loyalty, stability, and unity (Sooryamoorthy 2012). Most 
Indian families endorse patriarchal ideology thereby following the patrilineal rule 
(Patel 2005). In traditional Indian households, men are predominantly involved in 
income generation (Patel 2005) whereas women and girls are entrusted with duties 
of domestic cooking and child rearing (Bahadur & Dhawan 2008; D'Cruz & Bharat 
2001; Srinivas 2006).  
Unlike the West, the traditional joint family system was the most ideal and 
preferred family system in India (Medora 2007; Patel 2005). Under this system, 
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members of three or four generations i.e. the male head, his wife, his married sons 
and their families (male head refers to the main economic supporter of the 
household) live together under the same roof (Medora 2007; Ramu 2006; 
Sooryamoorthy 2012). These family members eat the food cooked at one place, 
engage in common family worship, and share a close bond with each other (D'Cruz 
& Bharat 2001; Medora 2007; Sooryamoorthy 2012). Mostly, it is controlled by the 
oldest male member of the household who is known for his authoritarian decision 
making approach (D'Cruz & Bharat 2001).  
However, in recent years this age-old extended family structure has begun to 
disappear from Indian society (Bahadur & Dhawan 2008; Medora 2007; Patel 2005; 
Sooryamoorthy 2012). Instead, nuclearisation of families is emerging rapidly. 
Several reasons have been postulated for this transformation (Bahadur & Dhawan 
2008; Medora 2007; Sooryamoorthy 2012). They include industrialisation, 
urbanisation, migration from rural to urban areas and changing status of women 
(Mishra & Singh 2006; Sooryamoorthy 2012). A nuclear or conjugal family system 
is defined as a “two-generation household composed of husband and wife and their 
unmarried children” (Ramu 2006). In modern India, conjugal families form a 
dominant feature of the middle and upper classes in urban conurbations (Niranjan et 
al. 2005; Sonawat 2001). Sixteen years ago, Sonawat (2001) observed that, Indian 
families are mostly nuclear and only one-fifth adhere to the extended family 
structure. It is likely that the process of ‘nuclearisation’ has continued since. 
This unprecedented rise in nuclear families has significant social implications 
(National Institute of Nutrition 2010; Srinivas 2006). One of them is the devaluation 
of cooking at home (Srinivas 2006). Modern Indian housewives are moving 
towards convenience processed foods (Srinivas 2006) and consequently age-old 
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traditional food and cooking skills are slowly waning (Kaushik et al. 2011; Pingali 
& Khwaja 2004). As in Western countries (Bava et al. 2008; Caraher et al. 1999; 
Huntley 2011; Lang & Caraher 2001; Lichtenstein & Ludwig 2010; Slater 2013), 
the common reasons for not practising cooking at home as cited by working Indian 
women are lack of time and easy availability of ready-to-eat processed foods 
(Srinivas 2006). 
The family food environment is an important setting for the formation and practice 
of food-related behaviour and habits (Campbell et al. 2007b; Guidetti et al. 2012; 
Hendrie et al. 2013; Loth et al. 2013; Pearson et al. 2017; Salvy et al. 2011). It is 
regarded as a vital learning context for the development of food behaviour and 
attitudes because dietary behaviours are embedded in, and influenced by the family 
(Bassett et al. 2008; De Bourdeaudhuij & Sallis 2002). Many factors such as family 
financial circumstance (Pearson et al. 2009); the availability and accessibility of 
foods in the home environment (Campbell et al. 2007b; Pearson et al. 2017); 
practices related to meal planning, purchasing and food preparation (Simmons & 
Chapman 2012); barriers to cooking and consumption of nutritious meals (Bava et 
al. 2008); family rules (Campbell et al. 2007a; Utter et al. 2013) along with the 
influence of other family members  (Holsten et al. 2012) can all impact dietary 
behaviour and attitudes, as well as the development of culinary skills in young 
people (Bassett et al. 2008; Campbell et al. 2007a; Caraher et al. 1999). 
The influence of parents 
 Several studies indicate that children’s eating habits are strongly influenced by 
their parents (Birch & Fisher 1998; Pearson et al. 2012; Ruel & Alderman 2013; 
Savage et al. 2007; Semba et al. 2008; Story et al. 2002b; Taylor et al. 2005). 
Parents can monitor the availability and accessibility of food products at home 
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(Campbell et al. 2007b), and the meals that are cooked for the family. Campbell et 
al. (2007b) reported that the availability of nutrient-poor foods at home was directly 
associated with high intakes of high-energy drinks and snacks among girls along 
with increased consumption of savoury snacks among both boys and girls. 
Similarly, Hanson et al. (2005) found that increased household availability of fruits 
and vegetables was a positive predictor of fruit and vegetable intake among young 
people.  
Adolescents’ food preferences are mainly driven by what they visualise and eat 
most frequently, and are developed through repeated exposure to food (Golan & 
Crow 2004; Neumark-Sztainer et al. 1999; Videon & Manning 2003). Apart from 
shaping adolescents’ eating patterns, parents also influence their dietary habits by 
the ways they communicate with them in the eating context and by the amount of 
media exposure they allow at home (Birch & Fisher 1998; Saelens et al. 2002). 
Parents determine the number of television sets at home and the rules related to the 
time spent on television viewing (Adachi-Mejia et al. 2007; De Jong et al. 2013; 
Dennison et al. 2002; Pearson et al. 2017; Van Zutphen et al. 2007). In one study, 
31% of US adolescents and 40% of their parents reported that the television was on 
for more than four times per week during dinner time (Boutelle et al. 2001) while  
MacFarlane et al. (2007) found that approximately 56% of Australian adolescents 
(n=3,264; aged=12-15 years) were always or usually permitted to view television 
during family meals.  
The family food environment is regarded as one of the most important settings in 
which to obtain information and knowledge pertaining to cooking skills (Caraher et 
al. 1999; Ternier 2010). This implies that people generally acquire their cooking 
skills and food-related knowledge at an early stage of their lives, which they may 
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take forward into adulthood (Fisher et al. 2011). Mothers have long been recognised 
as the primary sources of food preparation skills in young people (Caraher et al. 
1999). However, with the worldwide increase in maternal employment (Bianchi 
2000; Craig 2007; Desai & Jain 1994; Lombardi & Coley 2014; Shuhaimi & 
Muniandy 2012), this traditional role of mothers may be weakening.  
Along with the greater participation of mothers in the paid workforce, several other 
reasons have been cited for the restricted opportunities to learn about cooking at 
home.  These include increased dependency on ultra-processed foods (Moubarac et 
al. 2013), convenience and fast foods (Bauer et al. 2009; Bava et al. 2008; Larson et 
al. 2008), the use of sophisticated kitchen gadgets such as microwave ovens 
(Lichtenstein & Ludwig 2010), lack of time due to busy work schedules (Bava et al. 
2008), and changing social norms concerning food (Beagan et al. 2008; Fulkerson 
et al. 2011; Slater 2013; Slater et al. 2012). Moreover, parents in the 21st century 
cannot be relied on to educate their offspring about how to prepare and cook 
nutritious meals because many of them have little practical cooking experience and 
largely depend on mass-produced convenience and fast foods (Lichtenstein & 
Ludwig 2010). Therefore, it is likely that many young people may not learn the art 
of cooking at home. This poses nutritional and societal repercussions both for the 
young people as well as their families. The absence of culinary skills is a barrier to 
consuming a nutritious diet and leading a healthy life (Caraher et al. 2004; Lang & 
Caraher 2001; Ronto et al. 2017).  
The engagement of more mothers in the paid work force appears to have had an 
impact on children’s dietary habits (Brown et al. 2010; Campbell & Sanjur 1992; 
Shuhaimi & Muniandy 2012; Singla et al. 2012). Young people residing with one or 
both parents in two income American households were more likely to consume 
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fewer meals and more calorie dense snacks (Neumark-Sztainer et al. 1999; Story et 
al. 2002b). A possible explanation for this finding might be that the increased 
employment of both parents leaves less time for preparation of family meals. It is 
likely that this is being replicated in the Indian context as the rate of female 
employment has risen considerably (Desai & Jain 1994; Sooryamoorthy 2012) 
(Srinivas 2006) from 19.67% in 1981 to 25.51% in 2011 (Ministry of Labour & 
Employment 2014). However, there is little empirical evidence about the effects of 
working parents on the food habits of their children in India. 
Many parents establish a variety of rules and regulations about food and dining 
habits in the home, which in turn can affect food consumption among adolescents 
(Campbell et al. 2007b; De Bourdeaudhuij 1997; MacFarlane et al. 2007). These 
food “rules” vary from family to family and often reflect different parenting styles. 
In MacFarlane’s study (2007), almost 43% of the Australian adolescents were free 
to purchase any food product from fast food outlets and approximately 50% were 
always or usually permitted to eat food of their own choice at home (MacFarlane et 
al. 2007). This suggests that many parents do not impose limitations about their 
adolescents’ food choices. However, some families in other countries may employ 
stern parental directives. For example, De Bourdeaudhuij (1997) found that most 
parents in her random sample of 522 Belgian family triads (adolescent, mother, and 
father) strictly prohibited intake of unhealthy foods among adolescents. Likewise, 
Indian adolescents also reported that their parents restricted their consumption of 
‘junk’ food (Kotecha et al. 2013). 
The development of food choices in young people may be influenced by parenting 
style (Birch et al. 2001; Kremers et al. 2003; Vereecken et al. 2009). Birch et al. 
(2001) identified various parental feeding styles. These include being authoritative 
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(firm and supportive), authoritarian (firm but uninvolved), indulgent (lenient and 
supportive) and neglectful or laissez-faire (neither strict nor supportive) (Birch et al. 
2001; Hughes et al. 2005; Kremers et al. 2003). The children of parents with 
authoritative parenting style appear to consume more fruits (Kremers et al. 2003; 
Pearson et al. 2010a), eat reduced amounts of unhealthy snacks and report more 
frequent consumption of breakfast (Pearson et al. 2010b). In contrast, the 
authoritarian style can inculcate liking for energy-dense foods and restrict 
children’s acceptance of a wide variety of food products (Fisher & Birch 1999). 
Arredondo et al. (2006) reported that parents who adopted an authoritarian 
parenting style had children who ate more unhealthy food.  
In the case of the laissez-faire (do as you please) parenting, adolescents reported 
lower fruit consumption when compared to the indulgent parenting style (Kremers 
et al. 2003). Furthermore, young people consumed less nutritious foods when their 
mothers used threats and bribes to influence eating (Olvera‐Ezzell 1990). In the 
Indian context, many mothers appear to adopt an authoritarian parenting style 
(Jambunathan & Counselman 2002). Moreover, Indian mothers use corporal 
punishment to reprimand their children (Jambunathan & Counselman 2002). So, 
this authoritarian style could have negative consequences for the development of 
food preferences among Indian adolescents. All the four parenting styles above are 
essentially based on American White culture and therefore there is no certainty that 
these parenting styles apply to Indian culture (Christopher et al. 2014). Therefore, 
much more needs to be known about the parenting styles prevalent in Indian 
society. 
Many Australian parents believe that the school canteen has a role to play in the 
development of young people’s food habits (Cleland et al. 2004; Worsley 2006). 
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Although many are ignorant of the foods provided by schools, they are unsure 
whether “junk” foods should be sold in school tuck shops (Worsley 2006). 
Moreover, parents lack knowledge of healthy foods and of the barriers that prevent 
school tuck shops from providing them (Cleland et al. 2004). Drummond and 
Sheppard (2011) reported that secondary school parents in South Australia did not 
play any role in the school food service. Apart from articles in the mass media, very 
little is known about Indian parents’ views of these issues. For example, in a recent 
newspaper article it was reported that Indian parents were dissatisfied with the food 
services rendered by the school canteens in Hyderabad city and they also 
complained about the sale of stale and unhealthy food items in the school tuckshops 
('School canteens give parents food for thought'  2013). Therefore, all the evidence 
clearly indicate the impact of parents and home food environment on the food 
habits of adolescents.  
The influence of peers 
Young people spend considerable amounts of time socialising with friends and it is 
clear that eating and socialising go hand in hand (Story et al. 2002b). As 
adolescents look for peer acceptance and social identity (World Health 
Organization 2014a), the need to conform with peer group expectations may 
influence food choice and acceptability (Banna et al. 2016; Contento et al. 2006; 
Finnerty et al. 2010; Gaspar et al. 2016; Kalavana et al. 2010; Patrick & Nicklas 
2005; Story et al. 2002b). Young people’s eating behaviour may be affected by 
social norms (Ball et al. 2010; Lally et al. 2011), with peer control being one of the 
major influences on teenagers (Baker et al. 2003). Social norms are defined as 
“standards of behaviour that are based on widely shared beliefs of how individual 
group members ought to behave in a given situation” (Fehr & Fischbacher 2004). 
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In their quest for social recognition, many young people behave in accordance with 
the social norms held by the peer group (Lally et al. 2011). For example, a study of 
749 Dutch adolescents (age: 12.4-17.6 years) showed that their consumption of 
snacks (β = 0.15, p<0.001) and sugar-sweetened beverages (β = 0.20, p<0.001) 
were associated with their peers’ consumption (Wouters et al. 2010). Similarly, peer 
influence appears to be related to saturated fat intake (effect size not mentioned) 
among 1200 Costa Rican adolescents (mean age: 15.2±2.3 years) (Monge-Rojas et 
al. 2002). A recent study conducted on Irish adolescents (n=483) aged 13-18 years 
found that increased peer support for unhealthy eating was associated with the 
consumption of unhealthy foods (β = 0.18, p<0.05) (Fitzgerald et al. 2013).  
However, not all the evidence shows that peers influence dietary consumption. For 
example, Finnerty et al. (2010) found no association between peer support and the 
food intake of 315 children aged 9-13 years residing in south-west London.  
Further, a study of 1083 adolescent boys (age: 10-19 years) in South India showed 
that parents exercised greater control over the boys’ dietary behaviour than their 
peers did (Shahla & Khyrunnisa 2009). The authors suggested that the respondents 
relished home cooked food and enjoyed dining with family members (Shahla & 
Khyrunnisa 2009).  
The influence of peers on food choices may be indirect as well as direct. Peers may 
influence the development and maintenance of body perceptions (McCabe et al. 
2011; Mooney et al. 2009; Van den Berg et al. 2002) which may in turn influence 
dietary behaviours. Peer pressure is considered to be one of the leading transmitters 
of socio-cultural pressures to be slim (Blowers et al. 2003). For example, a study 
conducted on 124 adolescent girls aged 15-16 years residing in the Republic of 
Ireland found that they indulged in ‘crash’ dieting to attain a slim figure in order to 
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gain peer acceptance (Mooney et al. 2009). Moreover, the participants perceived 
that thin physique would draw male attention (Mooney et al. 2009). The above 
findings suggest that friends can have a significant impact in moulding young 
people’s eating behaviour. In the Indian context, the influence of peers with regards 
to food behaviours has not been discussed in detail.  
Other than influencing dietary habits, peers can also be involved in behaviour 
modification within education settings (Story et al. 2002a). Peer-led education is a 
common form of health promotion (Perry et al. 1986). This strategy can directly 
impact the social setting, deliver positive role models and assist in reforming social 
norms (Story et al. 2002a). Peer-led initiatives have been successfully employed in 
nutrition promotion (Story et al. 2002a); alcohol (Perry et al. 1993) and tobacco 
prevention (Perry et al. 1992); reproductive health awareness  (Parwej et al. 2005) 
and asthma education (Shah et al. 2001) among young people. Irrespective of the 
nature of influence that peers exert, they are certainly an important predictor of food 
behaviours among adolescents.  
The mass media 
Mass media are regarded as key determinants of the changing pattern and outlook 
of consumerist society (Belk 1985; Pant 2013). The commercial media environment 
is responsible for triggering consumption and materialism by influencing the views 
and values of individuals (O’Shaughnessy & Jackson O’Shaughnessy 2002; Speck 
& Roy 2008). Food marketing and health-related advertisements have a significant 
impact on adolescents’ food-related knowledge, attitudes, preferences and practices 
(Calvert 2008; Hobbs et al. 2015; Reisch et al. 2013). Mass media food messages 
are not regarded as reliable sources of food and health knowledge; rather they 
facilitate the building and strengthening of fallacies related to nutrition and healthy 
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eating (Dorey & McCool 2009). Moreover, such messages are often contradictory 
and vague, thereby creating confusion in young minds (Batada et al. 2008; Dorey & 
McCool 2009; Harris & Graff 2012). Many advertisements for food and beverages 
communicate potent food consumption cues (prompts), featuring images of famous 
models eating (Harris & Bargh 2009), snacking at inappropriate times and positive 
sentiments related to “junk” food intake (Harris & Bargh 2009; Ouwens 2012). 
Unhealthy products, like EDNP foods and SSB, are heavily marketed through 
prime-time TV programmes and various other food marketing channels such as 
magazines, promotional offers at schools and digital marketing (i.e. email, text 
message-sms) (Scully et al. 2012) whereas advertisements featuring healthy foods 
such as fruits, vegetables, whole grains are seldom aired on television (Barr-
Anderson et al. 2009; Byrd‐Bredbenner 2002). Research by Chapman et al. (2006) 
showed that 81% of the food advertisements screened on Australian television 
promoted unhealthy foods. Likewise, Huang et al. (2012) reported that 57% of the 
TV food commercials screened in Singapore were based on unhealthy foods.  
Therefore, frequent exposure to such food commercials appears to increase the 
desire for unhealthy foods among young people (Barr-Anderson et al. 2009; Harris 
& Graff 2012). Not surprisingly, television viewing is often associated with sub-
optimal eating habits (Andreyeva et al. 2011; Boyland & Halford 2013; Hawkes 
2004; Maffeis 2000; Vereecken et al. 2006; Weichselbaum & Buttriss 2014). This 
has been claimed to promote obesity in Western societies (Cairns et al. 2009; 
Hastings et al. 2006; Lobstein & Dibb 2005).  
Television food advertising has invited a great deal of criticism as it encourages 
unhealthy eating behaviours among children and adolescents (Banna et al. 2016; 
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Brahmachari 2011; Cairns et al. 2013; Dixon et al. 2007; McGinnis et al. 2006; 
Tayyem et al. 2016). Systematic reviews on the effects of television food marketing 
have reported that EDNP food and beverage products are heavily promoted, unlike 
fresh foods such as fruits and vegetables (Cairns et al. 2009; Cairns et al. 2013; 
Hastings et al. 2006; McDermott 2004). 
Several overseas studies have examined the impact of television exposure on the 
dietary habits of young people (Costa et al. 2012; Fernandes et al. 2011; Pearson et 
al. 2011a; Rey-López et al. 2011; Shi & Mao 2010; Utter et al. 2006). Data from the 
cross-sectional Healthy Lifestyle in Europe by Nutrition in Adolescence 
(HELENA) study, shows that excessive exposure to TV (>2 hours/day) stimulated 
over consumption of calorie-dense snacks and beverages among adolescents 
(n=1336; age: 12.5-17.5 years) (Rey-López et al. 2011). These findings are 
consistent with the results of a web-based survey conducted on secondary school 
students (n=1729) in Australia which also revealed that prolonged duration of TV 
viewing (>2 hours/day) resulted in augmented consumption of energy-dense snacks 
and beverages and reduced intake of fruits even after two years (Pearson et al. 
2011a). In a systematic review, screen time and TV viewing had small-moderate 
association with poor eating habits in children, young people and adults (Pearson & 
Biddle 2011).  
Indian adolescents, like their western counterparts, spend much of their leisure time 
in media related activities including watching television, listening to radio, reading 
comics and magazines, playing computer games, and surfing the internet (Banna et 
al. 2016; Cardoza 2002; Ghimire & Rao 2013; Gupta & Karuna 2009; Laxmaiah et 
al. 2007; Ray & Jat 2010; Shah et al. 2013; Tayyem et al. 2016; Verma & Larson 
2002). For example, the results of a cross-sectional study conducted among Indian 
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adolescents (n=112) aged 13-15 years residing in Ahmedabad city showed that 
57.2% of them spent most of their leisure time (≥ 1 hour/day) watching television 
(Shah et al. 2013).  Another study conducted on 2570 adolescents aged 10-16 years 
in Meerut town found one-third (33.54%) viewed television for less than two hours 
in a day, whereas 66.45% viewed television for more than two hours per day (Jain 
et al. 2010). In this study, the prevalence of obesity among the students was 
significantly associated (χ2 = 13.47, p<0.05) with exposure to TV (Jain et al. 2010).  
Like the rest of the world, Indian television advertises foods which are 
predominantly high in fat and sugar or salt, thereby impacting young people’s 
dietary habits (Brahmachari 2011; Ghimire & Rao 2013; Gupta & Karuna 2009; 
Sonia et al. 2000). Such foods contrast sharply with the national dietary 
recommendations and do not contribute to a healthy diet. A study of 600 school 
children (aged: 10-13 years) showed that almost three-quarters of the children who 
watched advertisements were highly affected by food commercials and demanded 
that their parents purchase those products (Ghimire & Rao 2013). Almost two-
thirds requested unhealthy snacks and half asked for soft drinks (Ghimire & Rao 
2013). Twenty-eight percent of the respondents were tempted to purchase products 
that had been advertised by appeals from their favourite Bollywood (movie industry 
in India) personalities in the commercials (Ghimire & Rao 2013).  
Commercial mass media is pervasive and influential (Cairns et al. 2013; Jenkin et 
al. 2014), and can contribute to increased body dissatisfaction among both genders 
(Derenne & Beresin 2006). Excessive exposure to electronic as well as print media 
is likely to cause negative perceptions of physical appearance, particularly among 
girls and young women (Andrist 2003; Boschi et al. 2003; Derenne & Beresin 
2006). This dissatisfaction regarding one’s body image could be due to the portrayal 
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of abnormally thin female models in the commercials who epitomise slenderness as 
a standard of feminine beauty (Andrist 2003). Byrd-Bredbenner (2002) notes that 
obese children never feature in food advertisements. Only lean children, consuming 
EDNP foods, are showcased in US food commercials (Byrd-Bredbenner 2002). A 
similar observation was reported by Ghimire and Rao (2013) regarding most of the 
advertisements on Indian TV channels which show thin children or adults 
consuming fast foods and SSB. Hence, it appears that the Indian mass media may 
play a potential negative role in shaping food behaviours in young people.  
The school environment  
Schools provide a potentially viable context for nutrition and health promotion 
(Della Torre Swiss et al. 2010; Gavaravarapu et al. 2009; Langford et al. 2014; 
Ronto et al. 2017; Story et al. 2009). They also offer the ability to reach a large 
segment of school-aged adolescents and their families belonging to different socio-
economic backgrounds (Gavaravarapu et al. 2009; Lloyd et al. 2011). In 
comparison to other public institutions, schools have much more continuous and 
thorough interaction with the adolescents (Carter & Swinburn 2004).  
Schools are an integral part of the social environment that shapes adolescents’ 
eating behaviours (Ronto et al. 2017) and so can play a significant role in 
facilitating healthy meal patterns (Centers for Disease Control and Prevention 1996; 
Larson & Story 2009; Maddock et al. 2005; Worsley 2006). In the school 
environment, classroom- based teaching alone is not sufficient to influence long-
term changes in young peoples’ eating patterns because they also require access to 
nutritious food and the support of persons (e.g. teachers, friends, family) 
surrounding them (Contento 2011). The impact of school goes well beyond the 
classroom lessons and comprises key inputs from peers and adults regarding food 
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choices and meal patterns (O'Dea & Maloney 2000; Perez-Rodrigo & Aranceta 
2001). Overall, young people need a supportive school environment which enables 
them to develop skills in the acquisition, preparation and consumption of healthy 
foods. 
In economically developed countries, it is claimed that along with various 
environmental influences, the easy availability and accessibility of unhealthy foods 
during school hours has led to the emergence, in part, of sub-optimal dietary habits 
among students (Cullen et al. 2006; French et al. 2003; Mâsse et al. 2014; Porto et 
al. 2015; Rasmussen et al. 2006). The school canteen is an integral component of 
the school food environment (Burke 2002). It has often been criticised for providing 
unhealthy foods (Cleland et al. 2004; Maddock et al. 2005; Wiles et al. 2011; 
Winson 2008; Worsley 2007a). The sale of EDNP foods in school canteens could 
be due to budgetary and marketing pressures (Story et al. 2006). By marketing 
foods high in sugar, fat, and sodium, school vending machines and canteens 
encourage young people to consume unhealthy foods (French et al. 2003; Neumark-
Sztainer et al. 2005). 
Similarly, in India, school canteens provide unhealthy foods and beverages that 
promote unhealthy lifestyles, thereby contributing to the burden of obesity and non-
communicable diseases (Kaur et al. 2012; Mehan et al. 2012; Rani & 
Sathiyasekaran 2013; Singhal et al. 2010). Items like soft drinks, cakes, chocolates, 
potato chips, biscuits, vegetable puffs, spring rolls, and Indian snacks like samosa 
(fried pastry with savoury filling, such as spiced potatoes, onions,  peas and lentils), 
bhatura (Indian bread prepared by deep frying) are usually sold in school canteens 
(Mehan et al. 2012; Rani & Sathiyasekaran 2013; Singhal et al. 2010). Most of 
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these snacks are prepared by deep frying in fats especially saturated fats and trans 
fats (Agrawal et al. 2008; Kaushik et al. 2011).  
A study conducted on urban Indian youth (n=123; age=15-25 years) living in 
Allahabad city identified samosas (99.2%) as the most preferred fast food item 
among the respondents (Kumar et al. 2006). Mehan et al. (2012) reported that a 
private school canteen in an urban Indian city (name of the city not stated) offered 
precooked and prepacked snacks high in trans-fatty acids and sugars on its menu. 
The authors noted that the school authorities did not play any role in preparing or 
approving the canteen menu (Mehan et al. 2012).  
Pivcevic (2011) proposed that the school food environment, primarily the school 
canteen, needs to be an extension of the classroom. It has been observed that many 
schools propagate healthy eating messages as part of their curriculum but on the 
contrary the food choices available in such schools include soft drinks, fried foods 
and confectionery (Pivcevic 2011).  
School health and food policies can have a significant impact on the health of 
students (Hawkes et al. 2015; World Health Organization 2014e). They influence 
the behaviours of students during adolescence that in turn affect their lifestyles in 
adulthood (World Health Organization 2014e). In 1986, The Ottawa Charter of 
Health Promotion declared health policies as an essential component of health 
promotion in any setting (World Health Organization 2014e). This in turn led to the 
launch of the Global School Health Initiative in 1995 by the World Health 
Organization, which aimed to disseminate the health promoting school concept 
globally (World Health Organization 2014c). The Health Promoting School (HPS) 
is defined as “one that constantly strengthens its capacity as a healthy setting for 
living, learning and working” (World Health Organization 2014f). 
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The creation of a healthy school environment can result in numerous positive 
outcomes such as improved health status, well-being, scholastic achievement and 
diminished inequalities (Langford et al. 2014). The establishment of healthy school 
environments through role modelling, school leadership, and innovative use of 
resources can foster pupils’ practice of healthy eating and exercise habits (World 
Health Organization 2014f). The HPS framework focuses on developing students’ 
competencies in health behaviours, policies and knowledge (St Leger et al. 2007). 
This is where pupils can have an important role in managing their school canteens, 
influencing policies and measures around bullying, acting as positive role models to 
junior students and forming associations with community groups, to mutually 
address key health issues (e.g. environmental pollution, civic safety) (St Leger et al. 
2007). Some of these approaches have been identified in a review of school-based 
health promotion in Australia (Marshall et al. 2000).  
Over the years the idea of the HPS has evolved globally into the FRESH (Focus 
Resources on Effective School Health) framework (Schools & Health 2014). This 
movement came into existence in 2000 at the World Education Forum held at 
Dakar, Senegal (Schools & Health 2014).  The four key components of this 
framework are health-related school policies, provision of safe drinking water and 
sanitation, skills-oriented health education and access to health and food services 
(Schools & Health 2014). It is recommended that all schools across the globe 
should adopt these four components (Schools & Health 2014). Supporting strategies 
are required for effective implementation of these components (Schools & Health 
2014). These include partnerships between health and education sectors, educators 
and community workers, schools and civic groups, and between the students and 
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those in charge of implementing school health interventions such as teachers and 
principals (Schools & Health 2014). 
Studies conducted in the USA, the UK, Australia and New Zealand  have illustrated 
that healthy eating policies in schools have brought about increases in the 
prevalence of healthy eating among school children (Foster et al. 2008; Townsend 
et al. 2011; Worsley 2007b; Young 1993). A Cochrane systematic review on the 
effectiveness of the World Health Organization’s HPS framework revealed that 
interventions using the HPS approach were effective in reducing students’ body 
mass index, increasing physical activity and fitness levels and improving fruit and 
vegetable intake (Langford et al. 2014).  
Health promoting schools are still quite novel in Indian settings (Jadhav & Vali 
2010; Kaur et al. 2012). Jadhav and Vali (2010) reported that health promoting 
schools did not exist in Nagpur city. Only one private school had a health 
promoting policy for preschool children. Similarly, the results of a pilot study 
carried out in two public and two private schools in Delhi by the voluntary 
organisation, HRIDAY-SHAN, also revealed that none of the surveyed schools had 
any policies related to health and nutrition (World Health Organization 2007). 
These findings were consistent with the results of an evaluation done in five private 
and five government schools in Delhi which showed that all ten schools lacked any 
written health policy (Kaur et al. 2012).  
Perhaps, schools in India could adopt the Victorian (Australia) “Achievement 
Program” framework (State Government of Victoria 2014) for improving the health 
and nutritional status of their school children. This framework is an initiative of the 
State Government of Victoria (2014) which recognises eight health priority 
domains to be followed by Victorian Secondary schools. These priority domains are 
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healthy eating and oral health, physical activity, sun safety, smoke free 
environments, mental health and well-being, reproductive health, safe environment, 
and control over alcohol and substance use (State Government of Victoria 2014). 
This charter could fit well in the Indian school framework as all the key issues 
discussed in it deal with the challenges faced by the current younger population. 
Therefore, there is a need to explore the perceptions of all the stakeholders (i.e. 
students, parents, teachers, and school principals) in the education process regarding 
school food policy and provision of healthy school environments conducive to the 
health of pupils.  
2.8 The organisation of education in India 
Education is one of the chief promoters of socio-demographic change, family 
welfare, and better health and nutrition (Ippolito 2002). The attainment of universal 
primary education has been a key objective of the Indian Planning Commission 
since Independence. Globally, it is recognised as one of the 17 sustainable 
development goals (SDGs) (United Nations 2015).  According to the Right to 
Education Act 2009, Indian children aged 6 – 14 years are entitled to free and 
compulsory education (Department of School Education and Literacy: Ministry of 
Human Resource Development 2014b). The 12-year schooling system in India was 
established in the early 1970s and since the late 1980s it has been fully 
implemented across the sub-continent. Schools across India provide eight years of 
elementary teaching (i.e. free and compulsory) followed by two years of secondary 
education and finally two years of pre-university education (Ministry of Human 
Resource Development 2014a, 2014b) (Appendix 4). 
The education framework in India can be categorised into various stages (Ministry 
of Human Resource Development 2014a, 2014b). They are: 
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• Pre-Primary Education: This phase comprises children aged 3-5 years 
attending nursery, lower and upper kindergarten. Most of the pre-primary 
education in India is provided by private schools. 
• Elementary (Lower Primary) Education: It consists of children aged 6-
11years of age studying in grades one to five. 
• Elementary (Upper Primary or Middle School) Education: It includes 
students aged 12-14 years studying in grades from six to eight. 
• Secondary Education: It comprises pupils aged 15-16 years in the ninth and 
tenth grades. The secondary school gross enrolment ratio for 2008-2012 was 
80.8% (UNICEF 2013). The gross enrolment ratio is recognised as a basic 
indicator of educational participation (UNICEF 2014a). It is defined as “the 
number of children enrolled in a level (primary or secondary), regardless of 
age, divided by the population of the age group that officially corresponds to 
the same level” (UNICEF 2014a). 
• Higher Secondary (Pre-University) Education: This stage covers students 
aged 17-18 years studying in the eleventh and twelfth grades. The higher 
secondary school gross enrolment ratio for 2008-2012 was 49.9% (UNICEF 
2013). 
• Undergraduate Studies: This includes students enrolled in college or 
university who mainly pursue Bachelors’ programs. The duration of the 
course may vary from subject to subject. 
• Postgraduate Studies: Upon graduation, students may opt for post-graduate 
studies. 
Generally, most Indian schools place much emphasis on academic subjects, with 
minimal allowance for creativity and few or no hobby or recreation classes. 
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Traditional teaching methods tend to focus on rote learning and memorisation, 
rather than motivating the development of independent thought processes. From any 
early age, much attention is given to examinations. This makes the school 
environment highly competitive (Planning Commission 2008). 
According to the report of the Indian Planning Commission (2008), the present 
school curriculum is ‘irrelevant and poorly designed’. It continues to load pupils 
with the ‘burden of non-comprehension’ and expects them only to uncritically 
accept and regurgitate information (Planning Commission 2008). Moreover, the 
curriculum does not focus on the emotional or overall personality development of 
students but instead emphasises academic achievement, in an unhealthy competitive 
fashion, which in turn can contribute to psychological problems (e.g. depression, 
suicide) among large numbers of young people (Planning Commission 2008). The 
report further criticises the curriculum by stating that it does not discuss life skills 
education necessary for empowering adolescents to face life challenges in future 
(Planning Commission 2008). It is far away from the realities and intricacies of life 
for most adolescents, and forces them to passively receive “inane” facts as 
“valuable” knowledge (Planning Commission 2008). Such harsh criticism of the 
school curriculum highlights the fact that the Indian school system has not kept up 
with the societal changes brought about by globalisation in 1991. Prior to 
globalisation, this ‘irrelevant and poorly designed’ curriculum was quite relevant 
because it was based on the fact that the traditional joint family was responsible for 
teaching life skills to adolescents at home. 
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2.9 Nutrition education in secondary schools 
In the past, knowledge of food was passed across generations by parents and 
families. But in the present era, people learn about food and nutrition from a wide 
range of sources including schools, the internet and the mass media (Contento 
2011). Accurate and appropriate application of nutrition knowledge can encourage 
wise choices to be made which foster both celebration of food and healthy dietary 
practices, and which help to reduce health-related risks (Perez-Rodrigo & Aranceta 
2001; Resnicow & Allensworth 1996). 
Nutrition education can be defined as “any combination of educational strategies, 
accompanied by environmental supports, designed to support voluntary adoption of 
food choices and other nutrition related behaviours conducive to health and well-
being; nutrition education is delivered through multiple venues and involve 
activities at individual, community and policy levels” (Contento 2011). The main 
purpose of nutrition education is to provide students with adequate knowledge and 
skills to enable them to take informed decisions regarding food which would have a 
positive rather than a negative impact on their health (Gussow & Contento 1984; 
Worsley 2008). While implementing this, the target group needs to integrate some 
fundamental cognitive principles so that they can comprehend and make sense of 
the world (Worsley 2008). Nutrition education is aimed at a wide range of learners 
who differ in many ways, including age, life stage, cultural context and 
socioeconomic background (Contento 2011). Nutrition education can be used to 
provide valuable information to individuals or organisations associated with food 
and nutrition about present food and nutrition issues such as anaemia, obesity, and 
food insecurity (Contento 2011). This in turn is likely to encourage them to take 
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relevant actions which support healthy eating, active lifestyles, and sustainable food 
systems (Contento 2011; Koch et al. 2008).  
Nutrition education helps to motivate young people to develop eating behaviours 
that will facilitate health and eliminate disease risk (Contento 2011; Koch 2016). 
According to Albertsen (2003)  an ideal school nutrition education program is one 
where principals and teachers act as role models for healthy eating and exercise as 
well as where the supply of food is consistent with the school food curriculum. 
Involvement of family members and the community in reinforcing nutrition 
education is essential for the effectiveness of nutrition education provided in 
schools (British Nutrition Foundation 2014).  
A review of nutrition education programs for school children found that nutrition 
education was effective in influencing knowledge acquisition and behaviour 
modification in young people (Lytle 1994). Additionally, interventions underpinned 
by theoretical constructs were the most influential in inducing behaviour change 
(Lytle 1994). In another review, school-based nutrition education programs showed 
encouraging outcomes with regards to nutritional awareness, food-related skills, 
self-efficacy and behavioural expectations (Contento et al. 1992; Koch 2016). 
However, the impact on attitudes was varied but largely positive (Contento et al. 
1992). Long duration interventions appear to bring about changes in food intake and 
physiological measures (Contento et al. 1992). This suggests that nutrition 
education can be beneficial for children. 
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2.9.1 Status of health and nutrition education in the Indian school 
curriculum 
Health education is often neglected in Indian schools. As noted above, there has 
been major criticism of the situation from Indian health and education authorities 
(Planning Commission 2008; Subba Rao et al. 2012). The Indian school curriculum 
does not acknowledge health in a holistic manner – relating the human body, its 
normal functioning, illness and prevention, to the aetiology of malnutrition, social 
deprivation and indigenous knowledge about disease and health (Planning 
Commission 2008). Similarly, the Indian school system does not stress or 
emphasise nutrition education or the practical application of nutrition related 
knowledge (Planning Commission 2008). It is often left to health professionals 
including doctors and dietitians to educate children and adolescents about healthy 
living (Rao et al. 2007; Singla et al. 2012).  
Children in primary school are taught about food and nutrition as part of their 
General Science classes. In secondary schools, it is discussed in subjects like 
Biology, Chemistry and Home Science or Domestic Science (National Council of 
Educational Research and Training 2000). Nutrition is taught in Biology, mainly 
concentrating on the science of food digestion, nutrient absorption, and 
assimilation. Biology is an elective subject at the higher secondary level, so 
students may or may not opt to study it (Department of School Education and 
Literacy and Department of Higher Education 2013; National Council of 
Educational Research and Training 2005).  
Some recent studies have suggested that there is a great need for more educational 
programs for adolescents on issues related to health and nutrition (Mehan et al. 
2012; Puri et al. 2008; Rani & Sathiyasekaran 2013; Shah et al. 2010; Singh et al. 
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2013; Singhal et al. 2010). A large-scale study conducted on urban children 
(n=40,196; age: 8-18 years) estimated that almost three quarters of the children 
were unaware of key nutrition topics such as energy, proteins, carbohydrates, and 
saturated fats (Shah et al. 2010). Another study of urban adolescents (n=201; age: 
15-17 years) in North India found that only 30% were aware of the protective 
benefits of fruits and vegetables (Singhal et al. 2010). Only nine percent had heard 
about the harmful effects of trans-fatty acids and a mere four percent were aware of 
the benefits of dietary fibre (Singhal et al. 2010). A Chandigarh based study on 
secondary and higher secondary school students (age: 13-15 years) showed that 
30% of the pupils were aware of poor diet as a cause of anaemia or the health 
problems associated with obesity (Puri et al. 2008).  
In the context of today’s fast food environment (Goel et al. 2013; Mehan et al. 
2012; Thornton et al. 2013) and busy lifestyles (Bava et al. 2008), a modern home 
economics curriculum is likely to improve the health of present and forthcoming 
generations (Slater 2013). This is through students’ involvement in activities that 
build food-related knowledge and skills, including the practice of healthy food 
preparation (Dewhurst & Pendergast 2011). 
In India, Home Economics, commonly referred to as Home Science, is offered 
primarily in girls’ schools as an elective subject at secondary and higher secondary 
levels (Department of School Education and Literacy and Department of Higher 
Education 2013; Siddiqui 2008). Unfortunately, in contrast to overseas Home 
Economics curricula (Weichselbaum & Buttriss 2014; Weichselbaum et al. 2011) 
the Indian Home Science curriculum is academic in nature and deals mainly with 
theoretical knowledge. The theoretical aspects of the subject (e.g. nutrient 
metabolism) are prioritised above the acquisition of practical food skills (National 
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Council of Educational Research and Training 2005). Therefore there is a lack of 
opportunity for Indian students to acquire these key life skills. Contento (2011) 
makes the point that hands-on experience in food-related skills such as food 
cultivation, meal planning, meal preparation, and other adult life skills is valuable.  
The relatively novel concept of “food literacy” has emerged as one way to cope 
with the rapid changes induced by industrialisation (Pendergast et al. 2011). This 
term refers to the “scaffolding that empowers individuals, households, communities 
or nations to protect diet quality through change and strengthen dietary resilience 
over time. It is composed of a collection of inter-related knowledge, skills, and 
behaviours required to plan, manage, select, prepare, and eat food to meet needs and 
determine intake” (Vidgen & Gallegos 2014). At present, food literacy is 
recognised as a primary food agenda globally (Benn 2014). As food literacy is 
likely to have a positive impact on dietary behaviour (Vaitkeviciute et al. 2015), 
Pendergast et al. (2011) suggested that the discipline of Home Economics could 
serve as a potential medium to develop food literacy in young people (Appendix 5).  
2.9.2 Nutrition intervention studies in Indian schools 
School-based nutrition promotion strategies facilitate the delivery of constant 
healthy eating communications as component of a whole school approach 
(Weichselbaum & Buttriss 2014). Nutrition interventions designed to modify eating 
behaviours during adolescence should have the capability of influencing young 
people at that time and later in life (Hoelscher et al. 2002). A growing body of 
evidence shows that school-based nutrition education programs which focussed on 
dietary behaviours have been effective in fostering healthy behaviour modifications 
in children (Bleich et al. 2013; Bukhari et al. 2011; Contento et al. 2010; Nixon et 
al. 2012; Räihä et al. 2012; Van Cauwenberghe et al. 2010). The available literature 
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comes largely from Western societies, which may not be applicable in an 
economically developing society like India. Therefore, the candidate reviewed the 
impact of school-based nutrition initiatives designed to support healthy eating in the 
Indian context.  
The literature on nutrition interventions in Indian secondary schools was searched 
both electronically and manually. Ideally, a systematic review would have been 
ideal. However, the lack of statistical details in many publications meant that 
according to the PRISMA guidelines a systematic review was not appropriate. 
Therefore, a narrative review was undertaken. 
The search methodology is illustrated in Figure A.6.1 (Appendix 6). In the 
electronic search, several web-based search engines were searched for publications 
related to the influence and effectiveness of school-based nutrition interventions in 
India. In addition emails were sent to organisations to request publications in the 
grey literature. Manual searching was conducted in the Deakin University Library.  
Furthermore, the reference lists of all recovered articles were scanned for relevant 
articles missed by the database search.  
The inclusion criteria for the current review were:  studies which reported the 
effectiveness of the nutrition interventions in students studying in secondary and 
higher secondary schools in India published in the English language. Publications in 
Hindi and other Indian dialects were not considered as the Indian Government 
documents are usually printed in English. The time period for the review was 
limited from 1971 to 2017 because the first study conducted on the impact of 
nutrition education in secondary schools in India was published in 1971 (Lins 
1971).  
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The exclusion criteria included the following: editorials, studies describing 
interventions which did not primarily focus on nutrition education, unpublished 
studies (theses and dissertations) and studies in which quantitative data on outcome 
variables were not listed. The comprehensive search is depicted in the flowchart of 
study selection (Appendix 6 – Figure A.6.2) for nutrition education programs. The 
search yielded 176 articles of which 18 (which met the inclusion criteria) were 
retained. The full texts of the 18 articles were critically examined and are outlined 
in Table A.6.1 (Appendix 6).  
The study with the highest number of participants was conducted by Shah et al. 
(2010). It involved 3,128 participants during the pre-test session and 2,329 
participants during the post-test session (nutrition knowledge was imparted to 
40,196 students at large). In the other studies the final sample size was not more 
than 700. In two studies, the number of participants recruited was less than 100 
(Gupta & Kochar 2009; Kaur & Singh 2002). The majority of the interventions (13) 
had a sample size ranging from 100 to 499. Only two studies had 500-700 
participants (Prakash & Prakash 2012; Subba Rao et al. 2006). 
Most of the food education programs (Puri et al. 2008; Rani et al. 2013; Shah et al. 
2010; Singhal et al. 2010) were designed to educate students about specific 
nutrients, food groups, barriers to healthy eating and diet-related diseases. For 
instance, one nutrition education program was based on the HBM; it taught pupils 
about sources and functions of macro and micro nutrients as well as the principles 
of the food guide pyramid (Rani et al. 2013). This ten week education package (one 
hour per week) also involved discussion on cooking techniques, the advantages of 
eating healthy food items, health hazards associated with consumption of unhealthy 
foods, and importance of balanced diet (Rani et al. 2013). The program increased 
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the measured dietary knowledge of the students from 37% to 67% (p<0.001), but no 
significant improvements in dietary practices related to vegetables, fruits, and milk 
products intake were reported (Rani et al. 2013). According to the authors, lack of 
access to healthy foods within the schools was a plausible reason for the gap 
between attained knowledge and the ability to apply this knowledge into practice 
(Rani et al. 2013). One shortcoming of this program was that it did not mentor 
students on how to locate food and prepare their own meals.    
Similarly, Gupta and Kochar (2009) implemented a three month nutrition education 
package. It focussed primarily on improving nutritional awareness through lectures 
and discussions on balanced diet; aetiology, prevention, and treatment of anaemia; 
but it also included a few cooking demonstrations (number of demonstrations not 
provided) (Gupta & Kochar 2009). The education package increased the measured 
nutrition knowledge of the participants by 1.605 times (Gupta & Kochar 2009). 
However, the program did not include a follow-up analysis to examine for how long 
the acquired knowledge was retained. Furthermore, the impact of the attained 
knowledge on dietary behaviours was not assessed. Both these interventions were 
successful in increasing nutrition knowledge scores; however, declarative 
knowledge was the only type of knowledge measured in these interventions, which 
has shown to have very little impact on food behaviours (Contento et al. 1992; 
Worsley 2002). 
Unlike the study based on Health Belief Model (Rani et al. 2013), the study by 
Subba Rao et al. (2006) was based on the Food and Agricultural Organization’s 
global education initiative called ‘Feeding Minds, Fighting Hunger’ (FMFH) which 
involved role play, lectures, and the use of posters based on micronutrient 
deficiency, functions of food, and malnutrition to impart knowledge.  It was found 
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there was significant improvement in the knowledge scores of the pupils in 
experimental (t=12.72; p=0.0001) as well as control (t=7.95; p=0.000) schools 
(Subba Rao et al. 2006). Although no percentage improvement has been notified, 
the knowledge score increased from 9.21±0.20 to 12.31±0.21 and from 8.85±0.14 
to 10.5±0.18 in the case and control group correspondingly (Subba Rao et al. 2006).  
The authors claimed that the improvement in the scores of the control group could 
be attributed to exposure to the mass media, nutrition lessons in the school syllabus 
and societal influences (parents, teachers and peers) (Subba Rao et al. 2006). In 
addition, a medium effect size (d=0.40) was found for the experimental group over 
the control group (Subba Rao et al. 2006). This increase in knowledge was 
maintained at the two month follow up (Subba Rao et al. 2006). Therefore, this 
FMFH intervention was effective in improving the nutrition knowledge of school 
children in a classroom setting. One drawback of this program, however, was that it 
focussed only on the attainment of nutrition knowledge and not on the practical 
application of the knowledge.  
In contrast, Singhal et al. (2010) reported that the multi-component intervention 
model of nutrition and lifestyle education was effective in improving certain 
lifestyle practices, food habits and nutrition-related knowledge among adolescents. 
A multi-component intervention involves combination of different intervention 
techniques delivered by one or more specialists (Acton 2011); for example Singhal 
et al. (2010) implemented two different components that is nutrition and lifestyle to 
address behaviour modification. This 24 week intervention model consisted of 
seven components including the dissemination of nutrition-related information 
(discussion of food groups, harmful effects of trans-fats, empty calories, healthy 
cooking practices, chronic degenerative diseases) through lectures and focused 
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group discussions (Singhal et al. 2010). Pupils were encouraged to participate in 
physical activity classes in school hours and individual counselling sessions were 
conducted (Singhal et al. 2010). Training of student volunteers to sustain the 
program and policy-level modifications in the school was also a key component of 
the model (Singhal et al. 2010).  
 The above study involved a follow-up analysis at six months, wherein a significant 
reduction (8.9%; p<0.03) in the proportion of children who consumed unhealthy 
foods and a decrease (15.1%; p<0.001) in the consumption of aerated drinks was 
reported (Singhal et al. 2010). Also, significant improvement (72.7%; p<0.001) in 
the knowledge related to “empty calories” and a 31% increase in the proportion of 
children who brought a fruit in their packed lunch (p<0.001) was seen (Singhal et 
al. 2010). Although, this study was based on a small sample (n=99), the results 
suggest that the intervention was successful in building decision-making skills 
which in turn promoted healthy eating among adolescents. Hence, this programme 
could be adapted and integrated into the school curriculum so that more students 
can benefit from it. Furthermore, other important skills such as food purchasing 
skills and food preparation skills could be included in the program to make it more 
comprehensive and efficacious. 
The above intervention was also useful because it introduced an amendment in the 
existing school food policy with the assistance of the school management (Singhal 
et al. 2010). The menu of the school tuck shop was modified to include healthier 
food choices (Singhal et al. 2010). The sale of carbonated beverages and EDNP 
foods was prohibited and nutritious food providing satiety such as brown bread 
cucumber sandwiches, idlis (fermented and steamed rice and pulse dumplings) and 
sambar (red gram pulse with vegetables) were made available (Singhal et al. 2010). 
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This attempt was effective in restricting the availability and accessibility of 
unhealthy foods to adolescents as well as making the intervention sustainable in 
school.  
Theory-driven interventions tend to be more effective in producing behaviour 
modification (Hoelscher et al. 2002). By far, the most common theory used in the 
development of interventions for young people has been SCT (Hoelscher et al. 
2002). For example, Bakshi and Singh (2012) designed a nutrition intervention 
underpinned by SCT. It focussed primarily on fruit and vegetable consumption and 
knowledge of the benefits associated with their consumption. This program 
consisted of seven counselling sessions (each session of 45 minutes duration held in 
school classes). Classroom teaching communicated information about fruits and 
vegetables to adolescents using aids such as presentation, videos, group discussion 
and a booklet. The intervention resulted in an increased intake of green leafy 
vegetables by 38.4% and 50.2% in boys and girls respectively along with increased 
fruit intake in boys from 43.5% to 64.2% and from 21.9% to 67.2% in girls (Bakshi 
& Singh 2012).  
However, increased consumption of fruits and vegetables was also reported in the 
control group (though not as high as in treatment group). In the control group, the 
fruit intake increased from 17.1% to 33.7% in boys and from 13.3% to 26.7% in 
girls. While intake of green leafy vegetables increased from less than 10% to 15% 
and 13% in boys and girls respectively (Bakshi & Singh 2012). The authors 
suggested that this increase among the controls was possibly due to changes in 
weather, better availability of fruits and vegetables, and the presence of researcher. 
It must be noted that there were 142 participants in all (Bakshi & Singh 2012) but 
the authors did not specify the sample sizes for the treatment and control groups.  
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Similarly, Prakash and Prakash (2012) also conducted a SCT based intervention, in 
which classroom modules were specifically planned to cultivate behavioural 
competency and self-efficacy for healthy eating among students and parents. The 
approaches employed throughout the sessions included problem solving, goal 
setting, and self-re-evaluation (Prakash & Prakash 2012). These techniques used 
observational learning model adapted from SCT for inducing positive reinforcement 
(Prakash & Prakash 2012). Provision of take home study material was employed as 
a facilitator for positive reinforcement (Prakash & Prakash 2012). But the 
researchers did not elaborate much on the structure and the mode of delivery of 
these techniques. The six-month education program yielded a 24% reduction in 
snacks consumed outside the home, a 56% increase in the consumption of healthy 
snacks, a 57% decrease in the number of children watching TV while eating meals 
and improved diversity in fruit (e.g. 38% increase in banana intake) and vegetable 
intake (e.g. 26% increase in green leafy vegetables) among students. There were 
also significant improvements in the nutrition knowledge of both children (51.58%; 
p<0.001) and parents (35.58%; p<0.001) (Prakash & Prakash 2012).  However, no 
data were provided about changes in the parents’ food behaviours. Moreover, no 
follow-up was undertaken to evaluate the sustainability of the program. This 
intervention mainly dealt with the teaching of cognitive decision - making skills, 
rather than the cultivation of practical skills and habit formation. Although, these 
skills are important, they are only one set of a part of the broader collection of 
essential lifeskills. Moreover, the authors did not assess important food knowledge 
and skills (e.g. cooking skills).  So, it can be inferred that acquiring food knowledge 
and rational skills needed for consuming a nutritious diet, may not be sufficient to 
impact food behaviours. Furthermore, in this intervention the FRLM would have 
been more applicable as it takes into account the contexts in which different food 
56 | P a g e  
 
related behaviours take place and also it is a more extensive model when compared 
to SCT. 
Lins (1971) examined the impact of nutrition education on secondary school 
students in Delhi. In contrast to common practice in many Indian schools in which 
dictation is used as a central teaching method, this program used an inductive 
teaching method to disseminate nutrition and health related information. It involved 
the use of visual aids such as posters, charts on food values, flips charts, blackboard 
along with assessment of Home Science curricula and textbooks as well as 
observation of Home Science classrooms and laboratories. After the teaching course 
(although the intervention period was not specified, but inductive teaching was 
carried for two days), there was a 50 percent improvement in nutrition knowledge 
levels. However, the acquired nutrition knowledge had little impact on the dietary 
behaviours of the participants. By the end of the project, 75 percent of the students 
still did not consume fruit on a daily basis; only one percent reported drinking milk 
every day; only 15 percent had protein for dinner or lunch and 77 percent indulged 
in unhealthy snacking regularly (Lins 1971). Again, these results suggest that 
nutrition knowledge alone is not sufficient to change lifelong food behaviours.  
In fact, only one study has attempted to evaluate the effect of life skills training on 
the dietary behaviour of pupils (Anand et al. 2013). Strategies for skills acquisition 
in the training sessions included role play, group work, decision mapping, debates 
and games (Anand et al. 2013). The intervention was based on the Knowledge, 
Attitude and Practices (KAP) model and addressed topics related to balanced diet, 
food pyramid, malnutrition and case studies relevant to application of life skills in 
food and nutrition (Anand et al. 2013). Furthermore, the pupils were given home 
assignments to reinforce the content of the intervention (Anand et al. 2013).  
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In this intervention, the two life skills training sessions (duration of one session = 
one hour) were effective in bringing about progressive changes in knowledge, 
attitude and practices towards healthy eating (Anand et al. 2013). For example, the 
mean score of the dietary practices of students increased from 7.40 to 10.43 
(p<0.001) and there was an increase in the mean nutrition knowledge score from 
8.086 to 10.375 (p<0.001) (Anand et al. 2013). In addition, significant increases in 
the number of children consuming fruits and vegetables ≥ 2 times per day, having 
breakfast daily and washing hands before eating was reported (Anand et al. 2013). 
One of the limitations of the study was that it was restricted to the urban population 
and hence the outcomes cannot be extrapolated to children living in rural areas or 
those from diverse socioeconomic strata (Anand et al. 2013).   
As noted above, some studies have examined the impact of nutrition education on 
biochemical and anthropometric measures. For example, Kaur and Sangha (2011) 
and Kaur and Singh (2002) reported an improvement in haematological profile of 
students. A reduction in the mean fasting blood glucose level and increase in the 
HDL cholesterol level was also seen (Singhal et al. 2010). However, no significant 
change in BMI was observed (Singhal et al. 2010; Tiwari & Yegammai 2011).  
In reference to biochemical and anthropometric parameters, the results from the 
reported interventions are mixed and very few of them were followed up to see 
whether any positive outcomes achieved were successful in being maintained over 
time. Biochemical and anthropometric indicators are important in monitoring 
growth and nutritional status of children as each reflects different underlying 
physiological processes (Corsi et al. 2011). Assessment of these indicators might be 
more useful if implemented among primary school children as it would identify any 
nutritional deficiencies early in life, enabling early interventions.  
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By and large, the strategies employed by most of the interventions (Gupta & 
Kochar 2009; Rani et al. 2013) were nutrient focussed and the teaching was 
primarily about the nutrition theory. The broader literature suggests that nutrition 
knowledge alone is not sufficient to modify eating behaviours (Contento et al. 1992; 
Worsley 2002). This is because there are other factors (attitudes and beliefs; skills; 
self-confidence; motivation) which influence consumers’ food behaviours (Worsley 
2002). For example, some researchers have proposed that it is the lack of self-
confidence among people with regards to food-related skills such as meal planning, 
shopping, food preparation and cooking which inhibits the implementation of 
attained nutrition knowledge into practice of healthy behaviour (Caraher et al. 1999; 
Dowler & Calvert 1995; Winkler & Turrell 2009).  
Furthermore, the focus on declarative knowledge is unlikely to be related to dietary 
behaviours (Worsley 2002). As the present food environment in which most 
adolescents live does not support healthy eating (Goel et al. 2013; Kaur et al. 2012; 
Mehan et al. 2012; Ni Mhurchu et al. 2013; Thornton et al. 2013), so knowledge of 
what to eat or not is by itself unlikely to enable adolescents to make healthy food 
choices. Hence, more emphasis should be placed on advocacy for the inclusion of 
procedural knowledge as acquisition of procedural knowledge would help young 
people to alter their dietary behaviours.  
Indeed, none of the interventions in the present review taught pupils to translate 
their nutrition knowledge into practice, in terms of cooking and preparation of 
meals. With the decrease in cooking at home  (Caraher et al. 1999; Lang & Caraher 
2001; Slater 2013) and increased reliance on ready-prepared foods (Beagan et al. 
2008; Fulkerson et al. 2011), it has been proposed that cooking skills are no longer 
as important as they were in the 19th and 20th  centuries (Lang & Caraher 2001). 
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Caraher et al. (2004) have suggested that poor culinary skills could be a hurdle to 
widening food selection and thus lessen the chance of consuming variety of healthy 
foods. In fact, cooking skills are among those life skills which young people need to 
practice in order to prepare themselves for an independent and a healthy adulthood 
(Caraher et al. 1999). 
It is now clear that food preparation practice coupled with enhanced nutritional 
awareness is the most effective approach to modify individuals’ eating behaviour 
(Caraher et al. 1999; Fisher et al. 2011; Ternier 2010). Research by Larson et al. 
(2006) and Michaud et al. (2007) show that young people who frequently procured 
their own food and practised cooking at home experienced enriched diet quality. 
Similarly, Lawrence et al. (2000) reported that individuals with increased cooking 
competence had an inclination to opt for healthier foods. Thus, indicating a strong 
link between cooking skills and consumption of healthy foods (Hartmann et al. 
2013; Seeley et al. 2010; Van der Horst et al. 2011). 
In addition, the knowledge of how to prepare home-cooked meals and the aptitude 
to comprehend its nutritional content is an important need as it is likely to lead to 
increased home-prepared meals and these home-prepared meals contain higher 
levels of micronutrients, dietary fibre as well as reduced levels of cholesterol and 
trans-fats than non-home-made alternatives (Soliah et al. 2006). Furthermore, 
DeAngelis et al. (2001) proposed that combining cooking skills education with 
nutritional awareness takes into account satiety and some organoleptic properties of 
food such as taste, colour, thereby improving an individual’s culinary experience as 
a whole.  
Additionally, the acquisition of food preparation skills stimulates not only the 
development of young people’s health but also their social and emotional 
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development (Caraher et al. 1999). Moreover, possession of these skills is likely to 
assist adolescents in preparing healthy sustainable meals for themselves and their 
families (Neumark-Sztainer et al. 2013) because of their increased self-efficacy 
(Woodruff & Kirby 2013). Therefore, the development of culinary skills could 
allow young people to make informed food decisions in the face of extensive 
promotion of unhealthy food and beverage products.  
The acquisition of food-related consumer skills such as planning, shopping and 
purchasing (Hersey et al. 2001; Pettersson et al. 2004) by adolescents would help 
them to prepare their own meals with the use of fresh and seasonal ingredients 
thereby reducing their dependence on ultra-processed, convenience and fast foods 
(Fordyce-Voorham 2011). So, nutrition curriculum based on these food-related 
skills can have a long-lasting impact on dietary quality in adulthood (Fulkerson et 
al. 2010; Larson et al. 2013).  
Other than skill-based learning, the impact of parents on food habits of adolescents 
was not assessed in the reviewed studies. Although, two studies (Prakash & Prakash 
2012; Shah et al. 2010) recruited parents as part of their study design, there is no 
data to reflect any changes in the food behaviour of parents. In addition, the four 
domains of food literacy as postulated by Vidgen and Gallegos (2014) have not 
been acknowledged in any of the secondary school nutrition programs. This 
highlights the need to move beyond nutrition knowledge by focussing more on 
comprehensive concepts of food literacy; in order to improve adolescents’ food 
habits (Vaitkeviciute et al. 2015). 
In summary, the key findings were as follows: 
1. Almost two-thirds of the reported interventions (12) were conducted over a 
period of six months or less. Out of these 12 studies, six interventions 
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imparted knowledge over a span of three to four months whereas four 
interventions were spread over a time frame of six months. Only two 
interventions (Bakshi & Singh 2012; Ramrao 2013) lasted for a short 
interval of two months or less. However, in six studies, the duration of the 
education program was not articulated (Lins 1971; Puri et al. 2008; Rao et 
al. 2007; Subba Rao et al. 2006). Only five studies included the collection of 
follow-up data; one of which extended over a three month period (Singhal et 
al. 2010).  
2. All 18 studies focussed on the promotion of nutrition knowledge, not dietary 
changes in dietary behaviour. Other outcome measures included 
biochemical parameters (Kaur & Sangha 2011; Singhal et al. 2010; Tiwari 
& Yegammai 2011), anthropometric measures (Kalpana et al. 2010; Kaur & 
Singh 2002; Singhal et al. 2010), food and nutrient intake (Bakshi & Singh 
2012; Kaur & Singh 2002), attitudes towards food (Anand et al. 2013; Kaur 
& Sangha 2011; Rani et al. 2013) and reproductive awareness (Ramrao 
2013).  
3. Some of the reviewed studies were underpinned by cognitive and 
behavioural constructs derived from SCT (Bakshi & Singh 2012; Prakash & 
Prakash 2012), HBM (Rani et al. 2013) or KAP (Anand et al. 2013). 
Theories or models which influence behaviours are practical necessities for 
healthy eating interventions because they provide a framework for planning, 
executing and evaluating them (Nutbeam et al. 2010). However, none of the 
interventions in the current review were based on FRLM approach. 
4. Apart from one study (Anand et al. 2013), the reported interventions were 
mainly based on cognitive behaviour frameworks applied to the acquisition 
of nutrition knowledge, rather than on the development of the skills 
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necessary for healthy living.  While the majority of the interventions 
demonstrated some impact on the nutrition knowledge of students, most of 
them were short term and few studies included a follow-up assessment of 
the sustainability of the interventions.  
5. There was a clear absence of skill-based nutrition interventions which aimed 
to equip adolescents with the confidence they needed for preparing meals 
using a wide variety of ingredients, or the purchasing of healthy food items. 
6. Most of the studies focussed on students as individuals, rather than as part of 
families and broader society, and thus food consumed at home and school 
was not taken into account. None of the studies took the views of students 
and the community (parents, teachers and principals) into consideration 
regarding design and implementation of the school food and nutrition 
education program.  
Therefore, in order to improve healthiness of Indian children’s food consumption, 
secondary schools in India need to adopt a combination of skills-oriented health and 
nutrition friendly strategies (Worsley 2007b, 2008). In order to achieve this, it is 
important to carry out a school needs assessment.  
Needs assessment is at the crux of any health promotion planning event as it helps 
to understand what the community (e.g. school, hospital) wants, what is required, 
and what can be achieved (Billings & Cowley 1995; Li et al. 2009). It is a 
systematic approach primarily used to plan health (Li et al. 2009; Wright et al. 
1998), education (Hunt et al. 2002), school food service (Harnack et al. 2000), and 
social service programs (Costa & Serrano-García 1983) for the betterment of the 
target population. Since, the aims of this thesis are about laying the foundations for 
the future promotion of healthy eating habits in adolescents via improvement in 
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food and nutrition situation in Indian secondary schools, the needs assessment 
approach is quite applicable in the present context. Therefore, it is essential to 
assess key stakeholders’ opinions of food and nutrition education and food 
environment and policies in Indian secondary schools. These stakeholders include 
adolescents, parents, teachers and school principals. 
2.10 Conclusions 
Adolescence is a pivotal phase in individuals’ lives (UNICEF 2011) as they 
experience many physical, social and psychological changes while moving from 
childhood to adulthood (UNICEF 2012). The inception of pubescence, formation of 
identity and enhanced personal autonomy make young people acutely vulnerable to 
risk-taking and unhealthy behaviours (Nair & Russell 2012; Selvan & Kurpad 2004; 
UNICEF 2012; World Health Organization 2003). Despite its vulnerability, this 
developmental phase provides a good opportunity for holistic development among 
adolescents (Pant 2013; UNICEF 2012) by inculcating lifeskills necessary for 
future independent living.  
There is some evidence to suggest that Indian adolescents exhibit undesirable 
dietary patterns which may include snacking on unhealthy foods; meal skipping 
(usually breakfast), or irregular meals; excessive consumption of fast food; and 
reduced intake of fruits and vegetables (Kotecha et al. 2013; Mahajan et al. 2012; 
Mehan et al. 2012). These unhealthy eating habits coupled with sedentary lifestyles 
are likely to contribute to the epidemic of obesity in the ‘next generation’ of Indian 
adults (Chhatwal et al. 2004; Mehan et al. 2012; Midha et al. 2012). Hence, this 
supports the need to describe the food intake patterns of Indian adolescents. 
Furthermore, the study of major influences on the dietary habits is also warranted. 
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The school environment can provide important learning opportunities for the 
development of healthy food habits and attitudes (Larson & Story 2009; Mehan et 
al. 2012; Worsley 2006). The few Indian studies that have been conducted suggest 
that most Indian school food environments are not conducive to the formation of 
healthy eating habits (Kaur et al. 2012; Mehan et al. 2012). Moreover, the present 
educational curricula do not empower the young generation with the essential life 
skills necessary for combating the challenges of adulthood in consumerist society 
(Planning Commission 2008). Food and nutrition education is an underrated subject 
in the secondary school curriculum (Planning Commission 2008). This applies to 
the subject of home science (home economics) which has lost its prominence 
because of the perception that it is ‘non-academic’ (Aggarwal 2009; Siddiqui 2008). 
Even the practical skills necessary for healthy living were not addressed in the 
nutrition interventions.  
Therefore, in order to improve the food and nutrition situation in Indian secondary 
schools it is essential to understand the views of key stakeholders of food and 
nutrition education and school food environment and policies. In addition, it is also 
important to assess the dietary habits of Indian secondary school students. 
Assessment of dietary habits is vital to this thesis as it will inform the development 
of school-based healthy eating programs. 
2.11 Research aims 
The overall aim of this thesis is to explore the status of the food and nutrition 
curriculum and the school food environment in a sample of Indian private 
secondary schools and to assess the food habits of Indian adolescents.  
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The specific objectives are to: 
1. Explore the perspectives of adolescents, parents, teachers, and school 
principals towards the food and nutrition curriculum, food environment and 
policies in Indian private secondary schools and to identify the essential 
food-related skills school leavers require.  
2. Describe and compare the quality and quantity of foods and beverages 
consumed in a sample of Indian adolescent boys and girls.  
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CHAPTER 3: Methodology for Study 1: A 
qualitative investigation of the food and nutrition 
curriculum, school food environment and policies in 
private secondary schools in Kolkata, India 
The contents of this chapter have formed the basis for the methods section of three 
publications: 
Rathi, N, Riddell, L & Worsley, A 2016, ‘What influences urban Indian secondary 
school students’ food consumption? – A qualitative study’, Appetite, vol. 105, pp. 
790-797. 
Rathi, N, Riddell, L & Worsley, A 2017, ‘Food and nutrition education in private 
Indian secondary schools’, Health Education, vol. 117, no. 2, pp. 193-206. 
Rathi, N, Riddell, L & Worsley, A 2017, ‘Food environment and policies in private 
schools in Kolkata, India’, Health Promotion International, vol. 32, no. 2, pp. 340-
350. 
Overview 
This chapter outlines the qualitative research methodology utilised in Study 1.  
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3.1 Introduction 
The purpose of Study 1 was to collect in-depth information about secondary school 
food and nutrition curriculum, school food environment and policies, and influences 
on adolescent food behaviours through semi-structured interviews with adolescents, 
parents, teachers and school principals in Indian setting. The recruitment procedure, 
interview process, and data analyses techniques are reported in this chapter. 
3.2 Aims 
The aims of this chapter are to describe the methods used to collect: 
1. Adolescents’ (aged 14-15 years) perceptions of:  
• Attitudes and beliefs about the food and nutrition curriculum; 
• Acquisition of food-related skills. 
2. Parents’ views of:  
• The school food and nutrition curriculum; 
• Food-related life skills which school leavers should possess;  
3. Teachers’ opinions of: 
• The teaching methods adopted by them; 
• The challenges encountered by them while implementing the food and 
nutrition curriculum in terms of laboratory equipment, teaching aids, 
textbooks, time allocation and their curriculum training requirements. 
4. Principals’ perceptions of: 
• Support for healthy school food environment policies; 
• Attitudes and practices towards the provision of food education;  
• Development of food-related skills among students. 
 
68 | P a g e  
 
3.3. Study design 
Study 1 was based on a qualitative research design (Sandelowski 2000). Qualitative 
inquiry, like other forms of systematic investigation, is based on philosophical 
assumptions that facilitate the selection of theories which guide the research process 
(Creswell 2013). Study 1 is underpinned by ontological assumptions about the 
nature of reality and its characteristics. These assumptions are grounded within 
theoretical frameworks or paradigms that investigators employ while conducting a 
qualitative inquiry (Creswell 2013). Kuhn (1962) defined paradigms as “universally 
recognised scientific achievements that, for a time, provide model problems and 
solutions for a community of practitioners”. Paradigms guide researchers about 
what is important, logical, and realistic (Patton 2002). They are important 
conceptual frameworks for highlighting fundamental assumptions about the nature 
of reality (Patton 2002).  
The interpretive framework or paradigm which informed Study 1 is that of social 
constructivism (Denzin & Lincoln 2011). This paradigm suggests that individuals’ 
experiences are determined by the culture in which they live and are formed 
through their interactions with the family and community as well as through 
historical and social customs that operate in their lives (Creswell 2013). In using 
this phenomenological approach (Henry 2007), the candidate examined the 
“participants’ views of the situation being studied” (Creswell 2013). In many 
qualitative investigations this approach does not usually commence with a theory, 
but rather focuses on the inductive development of a theory or pattern of meanings 
throughout the research procedure (Creswell 2013). In contrast, in the present 
investigation the flexible technique of “Template Analysis” was used (King 2004b). 
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This allows the use of initial or “a priori” theory (King 2004b), based on the 
reading of literature, to guide the interviewing process.  
3.4 Recruitment and selection of participants 
At the outset of the study, 10 private English-medium (i.e. English-speaking) 
secondary schools (4 single-sex schools and 6 co-educational schools) located in 
Kolkata Metropolitan Area, India were selected by the candidate through previously 
established professional networks. The identification of schools was guided by the 
candidate’s local knowledge based on her previous teaching experience and 
professional links with the private school fraternity. This study was restricted only 
to private schools because the prevalence of overnutrition is more severe among 
adolescents studying in such schools when compared to public schools (Mehan et 
al. 2012; Puri et al. 2008). Moreover, given the novel nature of this investigation, an 
initial sample of only private schools was deemed appropriate to gather initial 
insights. Further exploration into public schools is recommended in the future; 
however, it was outside of the scope of a single PhD thesis.  
All the participants in this study were recruited following a presentation by the 
candidate at the selected secondary schools. Face to face recruitment of participants 
has been recognised as an effective recruitment technique, as this provides an 
opportunity to build rapport between the researcher and interviewee (Liamputtong 
2009). In addition, it facilitates discussion regarding the purpose of the study which 
in turn may reduce anxiety and increase the likelihood of participation in the 
interviews (King 2004a).  
 A snowball or chain sampling strategy was used to recruit the participants i.e. the 
key stakeholders in the education process. In this form of recruitment selected 
participants identify other potential informants. Through snowballing (Kaplan et al. 
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1987), three school principals previously known to the candidate helped to identify 
other school principals as potential participants for the study. This was followed by 
face-to-face meetings with the principals of identified schools. They were asked to 
participate in the study and their assistance was requested in nominating other key 
stakeholders i.e. adolescents, parents and teachers. 
In each school the recruitment of teachers and students was facilitated by the school 
principal through an announcement in the school assembly. Parents of year nine 
students were invited to take part in the study via a note sent by the school staff in 
students’ school diaries. In case of adolescents and parents, the entire class was 
invited to take part in the study. At each school’s discretion, participants were 
recruited on a first-come, first-served basis i.e. the participants who volunteered to 
participate in the first week were recruited first, followed by the recruitment of 
participants who expressed interest in the subsequent weeks. All the participants 
continued to be recruited for the interviews, until data saturation was achieved.  
Description of the four stakeholder groups and how they were recruited are shown 
in Table 3.1. 
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         Table 3.1: Description of the four stakeholder groups recruited in Study 1 
Participants Adolescents Parents Teachers Principals 
Number and 
Gender 
n=15 (aged 14-15 years) 
Boys=5 
Girls=10 
n=15 
Father=1 
Mothers=14 
n=12 
Male=0 
Females=12 
n=10 
Male=1 
Females=9 
Rationale 
behind their 
recruitment 
Adolescents studying in year 
nine were recruited because food 
and nutrition was taught in this 
year of study. Moreover, 
academically, this was usually 
considered a less busy year as no 
national level examinations were 
scheduled. 
Parents of adolescents studying 
food and nutrition and who were 
responsible for their adolescents’ 
daily meals were recruited because 
they have an understanding of the 
health issues and the influences 
which affect adolescents. In 
addition, parents were expected to 
understand some aspects of their 
child’s food and nutrition 
curriculum and school food 
environment. 
Home Science (n=8) and Biology 
(n=4) teachers responsible for 
teaching food and nutrition to 
secondary school students were 
recruited because they had the 
nutritional background and the 
pedagogical proficiency to 
understand adolescents and 
surroundings around them. 
School principals were recruited 
because they were expected to be 
familiar with the curriculum and 
school food policies and services. 
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       Table 3.1: Description of the four stakeholder groups recruited in Study 1 (continued) 
Participants Adolescents Parents Teachers Principals 
Recruitment 
and selection 
of 
participants 
The recruitment of adolescents 
was assisted by the school 
principal through an 
announcement in the school 
assembly. 
This recruited students from: 
One single sex boys’ school 
(n=5) 
One single sex girls’ school 
(n=5) 
Three co-educational schools 
(n=5) 
Parents were invited through a 
note sent in the students’ school 
diaries. 
This recruited parents from: 
One single sex boys’ school (n=5) 
One single sex girls’ school (n=5) 
Three co-educational schools 
(n=5) 
Similar to adolescent recruitment, 
the school principal facilitated the 
recruitment of teachers through an 
announcement in the school 
assembly. This recruited teachers 
from: 
One single sex boys’ school (n=1) 
Three single sex girls’ schools 
(n=4) 
Four co-educational schools (n=7) 
The candidate’s teaching experience 
and professional links with the 
private school fraternity facilitated 
the identification of ten schools. 
Through snowballing, three of the 
school principals previously known 
to the candidate helped to nominate 
other school principals as potential 
participants for the study. 
This recruited principals from: 
Single sex boys’ school (n=1) 
Single sex girls’ schools  (n=3) 
Co-educational schools (n=6) 
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        Table 3.1: Description of the four stakeholder groups recruited in Study 1 (continued) 
Participants Adolescents Parents Teachers Principals 
Distribution 
and 
collection of 
consent 
forms 
Adolescents who were willing to 
participate in the study were 
asked to obtain their parent’s 
approval. The parents who 
agreed for their child to 
participate were given the Plain 
Language Statement and Consent 
Form (Appendix 10) by the 
candidate on the school campus. 
After one week, the consent 
forms were signed and returned 
to the candidate. The school 
authorities assigned the date, 
time and venue for data 
collection. 
Interested parent volunteers were 
given the Plain Language 
Statement and Consent Form 
(Appendix 7) by the candidate 
herself. They were given one week 
to respond. Once the parents 
signed and returned the consent 
forms to the candidate, the 
candidate finalised the date, time 
and venue through telephonic 
conversation with the participants 
in coordination with the school 
authorities. 
Similar to parents, interested 
teachers were given the Plain 
Language Statement and Consent 
Form (Appendix 8) by the 
candidate.  Once the teachers 
retuned the consent forms to the 
candidate, the candidate finalised 
the date, time and venue through 
telephonic conversation with the 
participants in coordination with 
the school authorities. 
At the first meeting with the 
school principals, the Plain 
Language Statement and Consent 
Form (Appendix 9) was handed to 
them and they were asked to 
provide the consent within one 
week. They gave their consent 
directly to the candidate at the 
commencement of the interviews. 
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         Table 3.1: Description of the four stakeholder groups recruited in Study 1 (continued) 
Participants Adolescents Parents Teachers Principals 
Interview 
venue 
School library and classroom (as 
allotted by the school authorities) 
School library and classroom (as 
allotted by the school authorities) 
Home Science laboratory, Biology 
laboratory and classroom (as 
allotted by the school authorities) 
Principal’s office 
Duration of 
interview 
Minimum time: 9 minutes 
Maximum time: 29 minutes 
Average time: 18 minutes 
Minimum time: 10 minutes 
Maximum time: 31 minutes 
Average time: 21 minutes 
Minimum time: 9 minutes 
Maximum time: 34 minutes 
Average time: 22 minutes 
Minimum time: 9 minutes 
Maximum time: 65 minutes 
Average time: 33 minutes 
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In qualitative inquiry, there are no fixed guidelines for sample size (Patton 2002) as 
it focusses on the identification of new ideas or themes, not representation of 
population prevalence of those ideas (Creswell 2013). Instead, the number of 
participants is informed by data saturation, which occurs when no additional 
thematic information is found after a number of interviews have been conducted 
(Liamputtong 2009). Several researchers have proposed different guidelines for 
determining when saturation occurs (Mason 2010). For example, Dukes (1984) 
recommends three to ten respondents while Creswell (2013) suggests a range of 20-
30 informants to generate rich data for in-depth analysis. However, Sobal (2001) 
notes that a sample size of 15 is usually adequate in interview studies related to 
food research. Therefore, in the present context, the number of respondents required 
to gather data for saturation was expected to be approximately 15. 
3.5 Data collection 
Potential participants were provided with a recruitment pack - which included a 
Plain Language Statement and Consent Form (For parents: Appendix 7; For 
teachers: Appendix 8; For principals: Appendix 9). In the case of adolescents, the 
recruitment pack (Appendix 10) was given to the parent because the Deakin 
Human Research Ethics Committee requires parents’ written consent for any 
research involving subjects under the age of eighteen. 
Semi-structured one-on-one interviews with participants from the four participant 
groups were conducted. Before being interviewed, all the participants gave their 
consent by signing the Consent Form and returning it to the candidate in person. All 
the interviews were conducted on the school premises as determined by the school 
authorities between February 2015 and August 2015. A detailed description of the 
distribution and the collection of consent forms is presented in Table 3.1. 
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At the commencement of the interview sessions, the participants were given a brief 
introduction to the study. They were assured of their right to confidentiality (King 
2004a). The researcher guaranteed not to identify respondents by name in any 
reports based on information obtained from the interviews; pseudonyms were 
assigned to the recruited participants. An audio recorder was used to facilitate 
digital recording of the conversations. Permission for digital recording of the 
interviews was also requested from the participants (King 2004a). One school 
principal declined to be audio recorded; therefore, written notes were taken. The 
duration of the interviews ranged from 9 minutes to 65 minutes with an average 
duration of 24 minutes. All the interviews were conducted in English. 
No reimbursements of expenses or incentives were given to participants for their 
participation in the study. After data collection, the interviewed participants were 
invited to review the transcripts to ensure that they reflected their views. Two 
teachers and three parents reviewed their transcripts for accuracy against the 
original audio recordings. None of these transcripts required any modification, 
suggestive of conformity with the candidate’s transcribed version. Neither the 
school principals nor the adolescents expressed their desire to review their 
transcriptions. 
3.6 Interview questions 
A series of open-ended questions were posed to the participants to determine their 
views about the current food and nutrition curriculum, school food environment and 
future programs. All the questions were original and were based on the review of 
literature and the study aims.  Prior to the interviews, interview questions were pre-
tested with the first two participants from each of the stakeholder group to verify the 
internal validity of these questions. This helped to refine the interview technique 
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and further improve the interview clarity by allowing for some minor modifications. 
Subsequently, the pre-tested data were merged with data collected from the full-
scale study. The reason behind this merger was that both pre-tested data and full-
scale data were almost identical. Additionally, both these data were collected in a 
similar manner (i.e. identical questions were addressed to all the respondents 
participating in the pre-testing and main study). 
During the course of interviews, probes were used if the interviewees could not 
provide a relevant response. For example, the statement: ‘Food skills include 
cooking, meal planning and food shopping’ was used to explain food skills in the 
question: ‘Do you think it is important for adolescents to learn food skills? Why or 
Why not?’ The lists of questions presented to adolescents (Table 3.2), parents 
(Table 3.3), teachers (Table 3.4) and principals (Table 3.5) are given in the tables 
in the following pages. 
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Table 3.2: Questions presented to the adolescents 
The food and nutrition 
curriculum 
❖ What do you like about your food and nutrition 
classes? (Q1) 
❖ What do you dislike about your food and nutrition 
classes? (Q2) 
Acquisition of food skills ❖ Do you like to shop for food? Why or Why not? (Q3) 
❖ Do you help with cooking at home? Why or Why 
not? (Q4) 
❖ Do you think it is important for you to learn food 
skills? Why or Why not? (Q5) 
The school food 
environment 
❖ Does your school have a canteen? If yes, please 
describe it. (Q6) 
❖ “It has been observed that many schools propagate 
healthy eating messages as part of their curriculum 
but on the contrary they sell junk food.” Do you 
agree with this statement? Why or Why not?  (Q7) 
Influence on adolescents’ 
food habits 
❖ What is the most likely influence on your food 
habits? (Q8) 
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   Table 3.3: Questions posed to the parents 
The food and nutrition 
curriculum 
❖ Do you think is it important to generate interest in 
your son or daughter in food and nutrition? Why or 
Why not? (Q1) 
❖ Can you tell me about your child’s food and nutrition 
curriculum? (Q2) 
Acquisition of food 
skills 
❖ Do you think it is important for your son or daughter 
to learn food-related skills? Why or Why not? (Q3) 
❖ Have you taught any food skills to your child? Why or 
Why not? (Q4) 
❖ Do you want the school to teach food skills to your 
son or daughter? (Q5) 
The school food 
environment 
❖ Do you believe that the school food environment can 
influence your child’s food behaviour? Why or Why 
not? (Q6) 
❖  “It has been observed that many schools propagate 
healthy eating messages as part of their curriculum but 
on the contrary they sell junk food.” Do you agree 
with this statement? Why or Why not?  (Q7) 
Influence on 
adolescents’  food 
habits 
❖ What is the most likely influence on your adolescent’s 
food habits? (Q8) 
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Table 3.4: Questions put to the teachers 
The food and nutrition 
curriculum 
❖  Do you think is it important to generate interest 
among Year 9 students in food and nutrition? Why or 
Why not? (Q1) 
❖  Can you tell me about your school’s food and 
nutrition curriculum? (Q2) 
❖ What do you think are the most positive aspects of the 
food and nutrition curriculum? (Q3) 
❖ Are there any negative aspects of the food and 
nutrition curriculum? If yes, can you describe them? 
(Q4) 
❖ Please describe the resources you have for teaching 
food and nutrition. (Q5) 
❖ Did you face any barriers while implementing the 
food and nutrition curriculum? If yes, can you 
describe them? (Q6) 
Acquisition of food skills ❖ Do you think it is important for adolescents to learn 
food skills? Why or Why not?  (Q7) 
❖ How does the food and nutrition curriculum help in 
building essential food skills in adolescents? (Q8) 
The school food 
environment 
❖ “It has been observed that many schools propagate 
healthy eating messages as part of their curriculum but 
on the contrary they sell junk food.” Do you agree 
with this statement? Why or Why not? (Q9) 
Influence on 
adolescents’ food habits 
❖ What is the most likely influence on an adolescent’s 
food habits? (Q10) 
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Table 3.5: Questions put to the school principals 
The food and nutrition 
curriculum 
❖  Do you think is it important to generate interest 
among Year 9 students in food and nutrition? Why or 
Why not? (Q1) 
❖  Can you tell me about your school’s food and 
nutrition curriculum? (Q2) 
❖ What do you think are the most positive aspects of the 
food and nutrition curriculum? (Q3) 
❖ Are there any negative aspects of the food and 
nutrition curriculum? If yes, can you describe them? 
(Q4) 
❖ Do you think that the food and nutrition curriculum 
positively influences your students’ food habits? Why 
or Why not? (Q5) 
Acquisition of food skills ❖ Do you think it is important for adolescents to learn 
food skills? Why or Why not?  (Q6) 
❖ How does your school help in building essential food 
skills in adolescents? (Q7) 
The school food 
environment 
❖ Does your school have a food policy? If yes, can you 
tell me about it? (Q8) 
❖ Do you think that your school food policy positively 
influences your students’ food habits? (Q9) 
❖  “It has been observed that many schools propagate 
healthy eating messages as part of their curriculum but 
on the contrary they sell junk food.” Do you agree 
with this statement? Why or Why not? (Q 10) 
Influence on adolescents’  
food habits 
❖ What is the most likely influence on an adolescent’s 
food habits? (Q11) 
 
After the completion of the interviews, the school principals were asked to complete 
a School Audit Form (Appendix 11). This contained a mix of 12 open and close 
ended questions about: 
• Type of school (single-sex/co-educational) 
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• Number of years since the school was established 
• Board of affiliation (CBSE/CISCE/State Government Board/International 
Baccalaureate Programme) 
• Student strength of the school and Year 9 
• Whether students received food and nutrition education 
• Whether lunch was provided in school 
• Number of vending machines  
School Audit Result is presented in Appendix 12. 
3.7 Ethics permission 
As ethical regulations pertaining only to biomedical research have been specified in 
India, ethical approval (Appendix 13) for this study was provided by Deakin 
University’s Faculty of Health Human Ethics Advisory Group (HEAG-H 
171_2014). Informed written consent was acquired from all the study participants, 
and appropriate steps were put in place to ensure privacy.  
3.8 Data analysis 
Data analysis was conducted concurrently with data collection to allow both to 
mutually shape each other (Sandelowski 2000). The interviews were transcribed 
verbatim as soon as possible after each interview. The conversion of narrative 
episodes into written material involves some level of understanding (Kvale & 
Brinkmann 2009). Hence, it is important that the exact nature of the conversation is 
portrayed with clarity and precision (Kvale & Brinkmann 2009).  All interviews 
83 | P a g e  
 
were conducted and transcribed by the student researcher to ensure consistency 
(Riessman 2002).  
Data immersion, coding, category creation, and thematic analysis were employed to 
find repeated patterns of meaning across all data sets (Fossey et al. 2002; 
Liamputtong 2009). The NVivo 10 software programme (QSR International Pvt Ltd. 
2012) along with manual coding was employed to establish key themes and 
relationships amongst themes (King 2004b). Repeated reading of the interview 
transcriptions and listening to audio tapes developed the candidate’s understanding 
of the data, thus initiating the process of data immersion. Immersion in the data 
helped to determine saturation, the point at which strong repetition in the insights 
was observed, suggesting no further generation of new ideas.   
In the present investigation, template analysis was used to carry out the thematic 
analysis of the transcribed information. It is a relatively new technique of 
thematically organising and analysing textual data (King 2004b). It has been 
derived from more detailed methods such as grounded theory and interpretative 
phenomenological analysis (King 2004b). In the template approach, the investigator 
develops a set of codes (the - ‘Template’) signifying themes specified in the 
participant accounts. Some of these codes may be pre-defined a priori, but they are 
amended and added to as the investigator reads and deduces the textual data (King 
2004b). The template is designed in a manner which illustrates the associations 
between themes, as defined by the investigator, usually involving a hierarchical 
framework (King 2004b). A team of four professionals from two different 
disciplines, including nutrition and dietetics and home economics were employed to 
review codes, search, recognise and review themes. This inter-rater reliability check 
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helped to prevent the personal or disciplinary biases of a single investigator from 
excessively influencing the findings.  
Further, the emerging themes were also compared in Leximancer analysis (Smith & 
Humphreys 2006). Leximancer is a text mining software used for transforming 
extracted textual documents into semantic patterns in an unsupervised manner 
(Smith & Humphreys 2006). Leximancer findings are often demonstrated by means 
of a Cloud Map, which provides a pictorial synopsis of the data, representing the 
central themes contained within the textual material and how they are related (Smith 
& Humphreys 2006). The Leximancer findings for Study 1 are presented in 
Appendices 14, 15, and 16 respectively. 
Data immersion was followed by coding data with descriptive tags such as 
‘acquisition of food skills help to prepare nutritious meals at home’. ‘Nodes’ or 
categories were developed by coupling coded data together; for example, 
‘acquisition of food skills help to prepare nutritious meals at home’ and ‘acquisition 
of food skills helps to reduce reliance on ultra-processed, ready-to-eat, convenience 
foods’ were classified under the ‘Node’ of ‘Gateway to healthy eating’ which was 
further categorised under the ‘Template’ of ‘Argument for teaching food skills’. 
The ‘Node’ of ‘Gateway to healthy eating’ was then linked to illustrative quotes 
from the respondents, allowing for a comprehensive analysis of the transcripts. 
Through the portrayal of main themes and relevant quotations, a detailed 
description of the respondents’ experiences is provided in the following Chapters 
4, 5 & 6.  
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CHAPTER 4: Study 1: Findings of the qualitative 
investigation: Stakeholders’ views of the secondary 
school food and nutrition curriculum 
This chapter is largely based on a published manuscript: 
Rathi, N, Riddell, L & Worsley, A 2017, ‘Food and nutrition education in private 
Indian secondary schools’, Health Education, vol. 117, no. 2, pp. 193-206. 
Overview 
This chapter presents findings from Study 1 on adolescents’, parents’ teachers’ and 
school principals’ perceptions of the secondary school food and nutrition 
curriculum and food skills acquisition in Indian adolescents. All the participants 
recognised food and nutrition as an important curricular subject with the potential to 
enhance a healthy lifestyle through implementation of healthy eating habits. 
Nevertheless, they also outlined several shortcomings of the food and nutrition 
curriculum. These included the low number of practical assignments, its repetitive, 
complex but limited content and the undermining of its messages by sales practices 
in the school food environment. Further, the curriculum also failed to teach 
important topics about lifestyle change and food skills. Two arguments posed by the 
participants in favour of including food skills in the curriculum were that the 
attainment of food skills sets a platform for independent adulthood and boosts self-
confidence. This first-hand qualitative evidence provides support for the 
development of a skills-focussed food and nutrition curriculum in future. 
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4.1 Introduction 
As outlined in the literature review (Chapter 2), schools provide sustainable 
settings for nutrition and health promotion (Della Torre Swiss et al. 2010; Ensaff et 
al. 2015; Gavaravarapu et al. 2009; Langford et al. 2014; Perera et al. 2015; Ronto 
et al. 2016c; Story et al. 2009; Subba Rao et al. 2012). The experiences of 
adolescents at school are major influences in determining their food practices 
during adulthood (British Nutrition Foundation 2014), thereby highlighting the 
relevance of the food and nutrition curriculum in an adolescent’s life (Ronto et al. 
2016c). However, despite the high prevalence of nutrition-related issues among 
Indian adolescents (UNICEF 2011; United Nations Population Fund 2014), the 
Indian education system places minimal emphasis on nutrition education (Planning 
Commission 2008). Because of its academic orientation towards physical sciences 
and mathematics (Koul & Dana 1997; Subba Rao et al. 2012), the Indian school 
curriculum does not acknowledge nutrition and health in a holistic manner 
(Planning Commission 2008).  
The current curriculum does not provide adolescents with essential life skills 
(Planning Commission 2008) such as health and hygiene skills, parenting skills, and 
food-related skills. The acquisition of food-related skills such as meal planning, 
food purchasing and cooking by teenagers facilitates the preparation of meals with 
the use of fresh and seasonal produce (Fordyce-Voorham 2011). In turn, this can 
encourage healthy food intake by reducing teenagers’ dependence on unhealthy 
EDNP foods (Fordyce-Voorham 2011; Lichtenstein & Ludwig 2010). Ultimately, 
this helps to prepare them for independent living (Caraher et al. 1999; Fordyce-
Voorham 2011; Vidgen & Gallegos 2014). Furthermore, Indian school textbooks 
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have been criticised for their poor coverage of nutrition topics (Subba Rao et al. 
2012). 
This situation demands an immediate amendment of the somewhat irrelevant and 
poorly designed curriculum as indicated by the Planning Commission (2008). 
However, the design and the nature of a new curriculum remain somewhat elusive. 
So, the viewpoints of individuals involved in the learning process will be crucial in 
determining the content of a new curriculum. 
So far the views of key stakeholders: adolescents, parents, teachers, and school 
principals, have been largely absent from this discussion. These four groups of 
stakeholders are recognised as viable and meaningful collaborators in the school 
system (Department of Education and Early Childhood Development 2011). 
Therefore, the objective of this chapter was to assess the views of these four 
stakeholder groups in the learning context so that they may be incorporated into the 
design of future school-based food and nutrition curriculum. 
4.2 Methods 
Methodological components relevant to this chapter are described in detail in the 
preceding Methods chapter (Chapter 3). 
4.3 Results 
Food and nutrition curriculum 
The curriculum should teach the importance of healthy eating: All 52 
interviewees acknowledged the importance of food and nutrition education in an 
adolescent’s life. They cited several reasons to justify why food and nutrition 
education was warranted. First, because of the rapid emergence of the Indian fast 
food market, it was considered essential to inform adolescents about the 
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disadvantages of fast food consumption so that they can make informed food 
choices.  
 
“Of course it is important to generate interest among students in food and nutrition 
because nowadays children are exposed to junk food everywhere and therefore many of 
them are prone to obesity. So it is important for them to know that what is good for them to 
eat. So I feel knowledge of food and nutrition is essential.”  (Principal 9) 
 
“It is definitely very important to make them (adolescents) aware because today’s children 
are more attracted towards fast food and therefore they need the awareness as to what is 
good and bad food, which food is required by their body, so definitely a nutrition awareness 
program is essential!” (Parent 13) 
 
Second, because of the gradual decline in physical activity, adolescents need to be 
more conscious of their diet.  
 
“The other thing is that today’s children are not much interested in physical activities, they 
would rather sit and play computer games or they would rather go for a movie or sit in 
front of the computer or watch television serials so as a result physical activity becomes 
very little in their lives and therefore all the more reason where diet plays an important role 
to have good health. So definitely I would prefer food and nutrition to be taught throughout 
12 years of schooling.” (Teacher 4) 
 
Third, as food habits practiced during adolescence lay the foundation for future 
behaviours, it is necessary to instil healthy eating habits among young people.   
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“Yes of course it’s very important because children need to know what is healthy eating 
and if you can teach them the right habits at a younger age then they carry them into 
adulthood.” (Parent 6) 
 
“We learn things about food and nutrition so that we come to know what is good for us and 
the nutrition like too much of junk food intake would be like really harmful for us and we 
would suffer from obesity at a very young age.” (Adolescent 7, Girl) 
 
“I like food and nutrition classes because it teaches that nutrition is a very important part 
of our lives and for our well-being because a balanced diet only helps a person to go on 
and be healthy and performs things to the best.” (Adolescent 12, Boy) 
 
Finally, the participants felt that adolescents’ self-obsession with their body image 
often prompted them to adopt faulty eating practices such as crash dieting which 
results in various eating disorders including anorexia nervosa and bulimia. Three of 
the informants also claimed that adolescence was too late to commence nutrition 
education and that it should begin early in childhood. 
 
 “The other thing is that today’s children want a zero figure you know, size zero kind of a 
figure and as a result they don’t eat so or they are eating the wrong things. Sometimes they 
even resort to crash dieting. They become anorexic. Some of them suffer from bulimia 
also.” (Teacher 11) 
 
“I think it’s obvious yes it is important that we generate interest about food and nutrition 
reason being that children need to be fit, children need to be healthy and the earlier they 
get to know about this, earlier the concept is introduced to them, better for them……..” 
(Principal 3) 
 
90 | P a g e  
 
Food and nutrition is not taught as an individual subject:  For the majority of 
the participants (n=48) food and nutrition was not taught as a distinct subject in the 
school curriculum for the year 9 students. However, they believed that food and 
nutrition is an indispensable component of the school curriculum as it was either 
taught in the Biology or the Home Science curriculum.  
 
 “We don’t have a separate food and nutrition curriculum but we do study food and 
nutrition in biology right from primary until senior school.” (Principal 5) 
“As far as my knowledge goes there is no subject like food and nutrition in her (daughter) 
school. But I feel she learns about food and nutrition in her Home science classes.” 
(Parent 5) 
 
It was noted that neither Biology nor Home Science was taught as a compulsory 
subject to secondary students. Therefore, only year 9 adolescents who studied either 
Biology or Home Science were exposed to food and nutrition, while rest of the 
adolescents did not receive any education with regards to food and nutrition.  
 
“Home Science is not a compulsory subject in our school. Even Biology is not 
compulsory!” (Adolescent 6, Girl) 
 
“But I must say that none of these (Biology and Home Science) are compulsory subjects in 
class 9. Students can choose the subject they want to study so you know everybody is not 
aware of food and nutrition.”  (Principal 2) 
 
Moreover, twenty-four participants pointed out that Home Science was rarely 
offered in single sex boy’s schools because of its perceived non-academic nature 
and its focus on cooking which was thought to be mainly meant for girls. 
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Nevertheless, all the interviewees felt that both boys and girls should receive Home 
Science education. They strongly advocated the need for implementing Home 
Science as a compulsory subject in Indian secondary schools. 
  
“You know that boys’ schools generally do not offer Home Science to their students so how 
do the boys learn to cook?” (Teacher 4) 
 
“In order to survive food is important and therefore all schools, I mean not just the girls’ 
schools should teach food and nutrition but I think even boys’ school need to educate about 
food and nutrition.”  (Principal 7) 
 
The curriculum is too focused on imparting theory-based knowledge: The 
majority of informants (n=45) expressed their dissatisfaction over the structure of 
the present curriculum. It was revealed that the curriculum placed too much 
emphasis on the imparting of theoretical knowledge with minimal allowance for 
practical lessons. This lack of practical assignments led to disinterest in the subject 
as noted by most informants. The food pyramid, nutrients and their functions, 
sources of foods, balanced diet and the digestive system were the key components 
of this theory-based curriculum.  
 
“In class 9 we do physiology so we do digestion with them  (students),  we start with the 
different kinds of food, the different categories of food, the sources of the food, so we do 
talk about carbohydrates, we do also talk about good carbohydrates, bad carbohydrates, 
then we also teach about proteins, fats, the different vitamins and minerals and  then we go 
on to you know how they (foods) are digested and how they are assimilated by the body, so 
I would say it is largely theory-based!”  (Teacher 8) 
 
“I think the curriculum is more or less theoretical……..” (Parent 15) 
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“We are just taught from the book and there is no practical application of knowledge.” 
(Adolescent 1, Girl) 
 
“With respect to class 9, we have mostly balanced diet and the kind of nutrients, we teach 
them the sources and also the deficiency diseases and not much of application is there.” 
(Principal 4) 
 
Further, some teacher and student informants showed their displeasure over the 
complex nature of the curriculum, indicative of difficulty in comprehension at 
times. 
 
“There are complicated names associated with digestion, associated with enzymes, so at 
times it is complicated!” (Teacher 12) 
 
“It is tough as we have to learn long names! I just cannot remember them!” (Adolescent 
9, Girl) 
 
Therefore, in order to make the curriculum interesting and more comprehensible, 
the informants recommended the inclusion of case studies and practical lessons in 
the curriculum. 
 
“If we could do more practicals, then it will be very helpful!” (Adolescent 15, Boy) 
 
“Definitely we need to make the subject exciting! Perhaps we can ask the CBSE Board 
(curriculum planning body in India) to add more practical classes……..” (Teacher 3) 
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The curriculum is out-dated and limited: The participants frequently criticised 
the existing food and nutrition curriculum for its inadequacy in terms of coverage 
i.e. it failed to discuss contemporary food-related issues including lifestyle changes, 
food adulteration, environmental sustainability, and globalisation of food. They felt 
that due to the rapid emergence of chronic degenerative diseases across the Indian 
sub-continent, it was necessary to make the students aware about the lifestyle 
diseases and its associated treatment and prevention.  
 
“They could do a little more on lifestyle changes may be you know things like hypertension, 
things like diabetes, how food has an impact on these and how they can be controlled 
through food. Lifestyle changes should be taken into consideration. So I personally feel 
these things need to be cued in the curriculum.” (Parent 9) 
 
 “Food adulteration, food faddism and food allergies are not covered in the curriculum.” 
(Teacher 4) 
 
“I feel globalization and environmental sustainability are hot topics for discussion. 
Perhaps, it will be a good idea to include them in the syllabus.”  (Principal 7) 
 
In addition, food skills also did not feature as an integral component of the teaching 
curriculum, thereby impeding the adolescents’ ability to acquire such skills. All the 
respondents firmly believed that it was necessary to give the adolescents the 
opportunity to participate in cooking at school as it would assist them in becoming 
self-sufficient. 
 
“We do not have food skills in the syllabus. But I feel it is important for us to learn these 
skills……….”  (Adolescent 11, Boy) 
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 “Absolutely, I think it is very, very important  to teach children how to cook, it’s a very 
good idea that we (the school) do it also, yes this should be included in our curriculum, and 
post this conversation we are going to look into it.” (Principal 5) 
 
Some participants also found the curriculum monotonous as the curricular matter 
taught in year 9 was very similar to that of preceding years, with very few 
modifications. This monotony led to boredom and disinclination towards the food 
and nutrition curriculum among adolescents. One year 9 student expressed his 
boredom like this: 
 
“What I dislike is that like ever since class 6, we have been learning the same thing over 
and over again. It is really boring! (Adolescent 2, Girl) 
 
The curriculum involves too much rote learning: Food and nutrition classes 
involved massive rote learning which was taxing as well as impeded independent 
thinking, a major shortcoming often cited by the participants.  
 
“I don’t like this subject (food and nutrition) as we have to mug up all the time! I just hate 
mugging up (memorising without critical comprehension of the lessons)!” (Adolescent 7, 
Girl) 
 
“To be very honest children get bored because it is more of a mugging up class!” 
(Principal 2) 
 
“See this mugging up won’t help them in the long run……..” (Parent 14) 
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The curriculum is undermined by the school food environment: Nearly all the 
participants (n=50) resented the contradictory messages communicated through the 
school environment. They observed that on the one hand the food and nutrition 
curriculum discouraged students’ consumption of unhealthy foods while on the 
other hand the same school prompted the students to consume such foods by selling 
them in the canteen. It was assumed that due to this inconsistent communication, 
the youngsters were misguided and therefore they exhibited faulty dietary habits. 
These respondents felt that it was necessary for schools to disseminate reliable 
messages across the student fraternity in order to instil healthy eating habits among 
them. 
 
“It (curriculum) is not that great because it is taught that we are not supposed to have junk 
food, we should have nutritious food but junk food is actually served in our canteen so I 
personally don’t like it.” (Adolescent 3, Girl) 
 
“Yes of course we are giving them (students) a contradictory message, the canteen has to 
be watched carefully. As I said a couple of activities could help. Canteen staff need to be 
counselled.” (Teacher 6) 
 
“Absolutely we are sending a child a contradictory message, thank you so much for 
pointing it out. We need to review the menu………” (Principal 5) 
 
Adolescents’ acquisition of food skills 
Food skills are necessary for human survival: All the interviewees believed that 
it was extremely important for the adolescents to practice food-related tasks such as 
food shopping, meal planning and food preparation. They recognised foods skills as 
basic necessities for life. The attainment of such skills would make the young adults 
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self-reliant thus reducing their dependence on their caregivers and domestic helps 
for their basic needs such as food. They also noted that after leaving school, the 
majority of Indian youth lived on their own, making them responsible for their daily 
meals and hence highlighting the relevance of food skills in their lives. The practice 
of culinary skills in daily life would motivate young people to adopt healthy food 
habits by lowering their reliance on ready-to-eat processed foods and fast foods. It 
was apparent that if the school leavers themselves engaged in food-related jobs, 
then they would positively influence future generations through role-modelling. 
 
“These are life skills which are necessary for any adolescent to acquire.” (Parent 11) 
“It is important for youngsters to practise cooking because if you know cooking then you 
are not dependent on others for your daily meals.” (Principal 4) 
 
“Indeed food skills are very important! If you know them then you can take wise and 
healthy decisions related to their meals.” (Adolescent 15, Boy) 
 
“I think yes it is important to learn the food skills because they (adolescents) are the ones 
who are going to be future homemakers so this is the time when they prepare a base so if 
they have knowledge now, they will definitely be able to make a better meal, a well-
balanced meal for themselves and their families in the long run. Right!” (Teacher 9) 
 
“Yes it is 100% important that adolescents  learn food skills because after school many of 
them may not stay with their parents, they go out to different cities, some even go abroad, 
so they must know what is right for them to eat and lead a healthy life.  So I feel they should 
know how to cook nutritious meals……...” (Teacher 11) 
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Time constraints and lack of interest limit the practising of food skills: Most 
stakeholders, particularly the caregivers and adolescents, felt that time constraints 
were a major barrier in practicing food skills at home. These time restrictions were 
largely associated with hectic academic schedules which limited adolescents’ ability 
to participate in day-to-day household food-related chores including grocery 
shopping, meal planning and food preparation. 
 
 “I go for shopping only once a month because in class 9 there is immense pressure so I 
have classes, like extra classes and tuitions, all this stuff, like you don’t always get time 
hence there is time crisis so shopping regularly is not possible.” (Adolescent 2, Girl) 
“We have not taught her cooking till date because she is always engrossed in her studies. 
So where is the time to teach all this?”  (Parent 4) 
 
“He is now busy with his studies and tuitions, so I don’t involve him much in food shopping, 
diet planning and cooking.”  (Parent 13) 
 
The lack of interest in performing food-related tasks was also cited as a common 
barrier in acquiring food skills. Some parents noted that even after providing 
constant support and motivation to adolescents to learn food skills, their young ones 
did not show much enthusiasm in practicing these skills in routine life. 
 
“She is not really interested in food shopping so I cannot force upon her.”  (Parent 5) 
 
“Very rarely I like to shop for food. It’s boring1 I feel bored.” (Adolescent 6, Girl) 
 
The role of school in food skills training: Considering the lack of food skills 
training received at home, all the interviewees collectively proposed that schools 
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must take charge of inculcating these everyday living skills in young people. 
Training given at school had two major advantages unlike the in-house training 
received at home. First, it was often much easier to impart food skills-based 
education at school because the students learnt through observing their peers. The 
informants noted that in order to gain recognition by peers, an attribute of 
adolescence, students would work hard to attain these life skills.  
 
“Yah if the school takes this (food skills) as a curriculum I don’t have any problem rather I 
will be happy because whenever they (adolescents) learn something in a group, they learn it 
better ok and when friends are doing something they also become really interested.” 
(Parent 10) 
 
 “Yes, we mothers do want the school to teach food skills to our sons so that they can learn 
these food skills and learning among friends makes the topic more interesting, 
Right!” (Parent 13) 
 
“Yes I would really like my school to teach these skills (food skills) because these are 
practical things which will carry on for a long time……” (Adolescent 12, Boy) 
 
Second, school-based learning was more impactful as it would reinforce the 
teaching given by parents, thereby easing the pressure on the parents. According to 
some parents and teachers, the students placed more weight to school lessons as 
they were associated with marks; hence they showed more willingness and 
seriousness to perform the tasks.  
 
 “Yah if it’s possible to teach them (adolescents) food skills, then it would be a great help to 
the parent, if it is taught simultaneously in school because it would be reinforced again into 
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the child and probably in school they would be able to explain it more logically with right 
reasons…….” (Parent 6) 
 
“Definitely I feel the school should teach these food skills as all students might not be 
having Home Science, they might be coming from commerce stream so it will be good if 
they (adolescents) learn to shop, plan and prepare meals. Moreover if we have cooking 
exams then students may take this seriously” (Teacher 3)  
 
Although food skills were not a part of the secondary school curriculum, but 
schools organised various extra-curricular activities to assist in skill building among 
adolescents, as reported by several informants. It was often noted that most of these 
extra-curricular activities including cookery clubs or competitions were either 
carried out on a weekly or yearly basis, therefore, limiting the scope of learning 
food skills. Moreover, participation in these activities was voluntary i.e. only 
students interested in cooking took part in such co-curricular events. 
 
“As such we don’t have separate curriculum for teaching food skills but yes, we are having 
annual food show, every week we are having cookery clubs, we are having cookery 
competitions once in a while so then children get to learn these skills………” (Teacher 
10) 
 
“We just don’t have any strategy to inculcate food skills; it’s just the cooking club which 
supports that. It will be good that if it is included as part of the curriculum in future.” 
(Principal 1) 
 
“Being a member of the cookery club, I get to try new things (recipes) every Friday!” 
(Adolescent 2, Girl) 
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The informants felt that cookery clubs and culinary competitions primarily focussed 
on inculcating food preparation skills in young people; whereas the development of 
other food specific skills such as meal planning and food shopping were not a 
customary feature of any of these co-curricular events.   
 
“In our school children do learn fireless cooking but we don’t teach meal planning, food 
purchasing because in year 9 we are more focussed on completing the syllabus…….” 
(Teacher 6) 
 
“Other than cooking skills I don’t think so we discuss about meal planning or food 
shopping with them (adolescents) so I think we should have a small curriculum on food 
skills, I would say a common curriculum on food skills for everyone where these basic 
things are made clear to them, probably we can have one compulsory small subject; may be 
you know which is taught once a week not every day, we have life skills, so why not food 
skills, good idea!”  (Principal 8) 
 
“It will be a positive thing to include meal planning and food purchasing in the 
curriculum……” (Parent 6) 
 
Through these quotations, it is apparent that all the stakeholders strongly 
recommended the development of a skills-focussed food and nutrition curriculum to 
better serve the health and scholarly needs of secondary school students. 
Besides these primary themes reported above, unclear nutrition textbooks also 
emerged as a secondary theme. Adolescents often expressed their displeasure over 
the ambiguity in textbooks. They further noted that there was a dearth of 
illustrations and day-to-day examples in the textbooks which made the subject 
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matter difficult to comprehend. It was also observed that the inclusion of pictorial 
depictions and ‘real’ life instances would have a long-lasting impression on their 
minds. Moreover, the participants commented that the textual matter was less 
adequate, uninteresting and deficient in certain vital components. 
 
“What happens is that in our textbooks only a certain amount of things are written and 
everything is not mentioned, there are no diagrams or figures and that is boring! 
(Adolescent 5, Girl) 
 
“They (authors of textbooks) should include case studies, pictures which are actually good 
for us and we can learn something from it.” (Adolescent 13, Boy) 
 
“The thing I don’t like is that in our books the points are given in a very mixed up way, they 
are not clear………..” (Adolescent 8, Girl) 
 
4.4 Discussion 
Food and nutrition curriculum: All the informants felt that food and nutrition 
education played a significant role in adolescents’ lives. They believed that nutrition 
knowledge imparted through food and nutrition lessons has the potential to 
positively impact the health and overall well-being of adolescents by encouraging 
them to make informed food choices. Similar views regarding the efficacy of food 
and nutrition education have been conveyed by a number of researchers (Contento 
2011; Perez-Rodrigo & Aranceta 2001; Resnicow & Allensworth 1996). 
On the other hand, some researchers argue that this acquired nutritional knowledge 
does not spontaneously result in healthier food decisions (Kopelman et al. 2007; 
Reisch et al. 2013). This is because it is basically a form of declarative knowledge, 
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which might have very little impact on dietary practices (Story et al. 2002b; 
Worsley 2002). Several other factors including attitudes and beliefs, skills, self-
confidence and motivation are likely to influence food behaviours (Worsley 2002). 
This viewpoint is supported by the finding that lack of cooking confidence hinders 
the transformation of nutrition knowledge into healthy eating practices (Caraher et 
al. 1999; Dowler & Calvert 1995; Winkler & Turrell 2009). Further, a number of 
investigators have proposed that food consumption is governed by impulsive 
responses to internal and external food cues (Cohen & Babey 2012; Wansink et al. 
2006), which often occur outside conscious awareness (Wansink et al. 2006).  So 
the role of nutrition knowledge in healthy eating remains unclear. Perhaps, a more 
comprehensive framework for adolescents’ food consumption is required. The 
newly emerging area of food literacy (Vaitkeviciute et al. 2015) provides one such 
framework. Food literacy offers an integrative framework of nutritional knowledge, 
food skills and food-related behaviours to support healthy eating in individuals 
(Vaitkeviciute et al. 2015; Vidgen & Gallegos 2014). 
According to the National Council of Educational Research and Training (2000), 
students in Indian secondary schools are mainly taught about food and nutrition as 
part of their Biology or Home Science classes, a finding also endorsed by the study 
participants. A similar situation prevails in Hong Kong (Lai-Yeung 2011) and 
Canada (Slater 2013) where nutrition is primarily covered in Home Economics 
curriculum. Unlike the Indian school curriculum, the English GCSE curriculum 
recognises food and nutrition as an individual subject (Department for Education 
2015). This subject is designed to build hands-on experience and a real 
understanding of foods and nutrition in students (Department for Education 2015). 
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Historically, Home Economics was a compulsory component of most secondary 
school curricula (Lichtenstein & Ludwig 2010). Unfortunately, because of poor 
reputation of Home Science within the Indian community (Aggarwal 2009; Siddiqui 
2008),  the modern-day Indian education system does not acknowledge this as a 
compulsory secondary school subject. Perhaps, this poor reputation of Home 
Science is due to its poor implementation stemming from the dearth of quality 
textbooks and appropriate study materials, inadequate training of teachers, lack of 
acknowledgement by universities and irrelevant lesson plans (Siddiqui 2008). A 
similar state of affairs exists in Canada. Teachers and school superintendents 
reported that majority of the Canadian parents and teachers did not value Home 
Economics and often identified it as a ‘non-academic’ subject which is only 
responsible for building ‘lower-level’ skills, unlike mathematics and physical 
sciences (Slater 2013). In addition, Home Economics teachers in Australia also 
shared similar views (Ronto et al. 2016b, 2017). This highlights the necessity to 
discover positive avenues to alter the perception of Home Economics in educational 
settings (Pendergast et al. 2011), thereby reviving its lost popularity in 
contemporary society.  
Similarly to the Indian education system, the Australian curriculum framework also 
offers Home Economics as an optional subject to older adolescents (aged: 16-18 
years) (Ronto et al. 2017; Ronto et al. 2016c). Likewise, the Irish and the German 
education systems do not recognise Home Economics as a compulsory subject at 
the secondary school level (Weichselbaum et al. 2011).  However, schools in 
Northern Ireland continue to make the study of Home Economics mandatory for all 
secondary school pupils (Weichselbaum & Buttriss 2014).  Schools in Sweden also 
make home and consumer studies an obligatory feature of their secondary school 
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curriculum (Weichselbaum et al. 2011). An Australian study conducted to explore 
laypersons’ views of incorporating food skills education in the compulsory school 
curriculum found that majority of the respondents were in the favour of a 
compulsory Home Economics school curriculum to support interactive food literacy 
(food preparation skills) learning (Pendergast et al. 2011).  
The participants also indicated that Home Science was predominantly offered in 
single sex (girl) schools only, thereby, depriving boys of food and nutrition 
knowledge and skills. This selective teaching led to disparities between boys and 
girls in their food and nutrition knowledge (Aggarwal 2009). Similarly, Pendergast 
et al. (2011) have shown that conservative thinking in schools relates to gender and 
Home Economics i.e. domestic cooking was not meant for boys; however, her study 
underscored the need for boys to develop food skills (Pendergast et al. 2011). 
Therefore, the gender inequality reflected in the Home Science curriculum could 
probably be eliminated by offering it in both co-educational and single sex schools, 
thereby enabling boys as well as girls to acquire experiential food skills.  
Globally, Home Economics curricula are known to provide formal food literacy 
education (Lichtenstein & Ludwig 2010; Pendergast 2008). Home Science, 
popularly known as Home Economics, is a valuable subject which aims to equip 
individuals with the ability to attain optimal and viable living (Pendergast 2008). 
According to Pendergast and Dewhurst (2012) and Slater (2013), the Home 
Economics discipline has the potential to boost judicious thinking and its food skills 
component can assist young people in translating acquired nutritional knowledge 
into informed food choices (Hartmann et al. 2013). Similarly, Fisher and colleagues 
reported that school-based Home Economics education not only enhances a 
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student’s awareness of food preparation and cooking techniques but also conveys 
the perceived health benefits of consuming a nutritious diet (Fisher et al. 2011).  
Despite these potential benefits, this discipline has faced tough competition from 
other disciplines resulting in its disappearance from various education systems 
worldwide (Slater 2013).  Hence, Lichtenstein and Ludwig (2010) have 
recommended ‘bringing back Home Economics’ to secondary schools thereby 
empowering young adults with the skills essential to lead independent and healthy 
lives. Perhaps Indian schools should follow Lichtenstein and Ludwig (2010)’s 
recommendation and, introduce Home Science as a compulsory subject in the 
Indian secondary curriculum. In line with this recommendation, Australian 
secondary school students (Ronto et al. 2016a; Stephens et al. 2015) and Home 
Economics teachers (Ronto et al. 2017) also proposed that Home Economics 
education is vital in improving food literacy in adolescents. Moreover, Worsley and 
colleagues have observed that participation in Home Economics and Health 
Education curricula has led to increased food knowledge in adults, thus, 
highlighting the potential of Home Economics in enhancing food literacy (Worsley 
et al. 2016). Perhaps, the name ‘Home Economics’ could be replaced by an 
egalitarian name to revive its lost popularity. 
The four stakeholder groups frequently mentioned that the current curriculum was 
too complicated and hence secondary school students found it difficult to 
comprehend. This is in line with the criticism made by the Indian Planning 
Commission, which condemned the school curriculum for burdening the students 
with non-comprehension and memorisation (Planning Commission 2008). This has 
prompted calls for the design of a less theoretically focussed curriculum i.e. a skill-
focussed curriculum, to ease the students’ burden of non-comprehension.  
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The informants further criticised the curriculum for its inadequacy in dealing with 
modern-day food issues. The content analysis of school science textbooks in India 
(Chapter 2) revealed that crucial topics related to adolescent nutrition including 
obesity, anaemia, energy density of foods, nutrient poor foods and food labelling 
were not addressed in these books (Subba Rao et al. 2012).  Such inconsistent and 
repetitive books (Siddiqui 2008; Subba Rao et al. 2012) are a clear reflection of an 
out of-date nutrition curriculum (Subba Rao et al. 2012).  As proposed by Slater and 
Hinds (2014), the food and nutrition curriculum needs to be upgraded to equip 
young people with the ability to overcome the challenges of a burgeoning fast food 
environment. 
Some participants also felt that the curriculum was impractical as the adolescents 
failed to implement classroom teaching in their daily lives. This criticism is 
consistent with the findings of the Indian Planning Commission’s report which 
stated that the curriculum was far away from the actualities and intricacies of life 
for most adolescents as it compelled them to accept “inane” facts as “valuable” 
knowledge (Planning Commission 2008). To overcome this barrier, the participants 
advocated the idea of incorporating practical demonstrations in the food curriculum 
to facilitate easy understanding of complex theoretical concepts which in turn 
would make food and nutrition learning an enjoyable experience for the students. 
Therefore, the Indian education system probably needs to incorporate the 
development of hands-on training (procedural knowledge) in addition to conveying 
food and nutrition knowledge (declarative knowledge) to improve the learning 
experience of students.  
The acquisition of food skills: Unanimously, the informants agreed on the need to 
inculcate adolescents with food skills so that they are able to make healthy and tasty 
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meals for themselves and their families. Consistently, researchers have reported that 
young people who frequently practised food skills were more likely to consume 
healthier foods (Larson et al. 2006; Lawrence et al. 2000; Michaud et al. 2007). For 
example, Contento (2011) proposed that hands-on training in food-related skills 
such as food cultivation, meal planning and meal preparation skills are valuable.  
Furthermore, Hersey et al. (2001)  and  Pettersson et al. (2004) reported that 
procurement of food skills such as meal planning,  and food shopping skills are 
useful for adolescents as they enable them to prepare their own meals based on 
fresh and seasonal produce and flavouring ingredients. This reduces their 
dependence on ultra-processed, convenience and fast foods (Fordyce-Voorham 
2011).  As the present food environment in which most youngsters live does not 
support healthy eating (Goel et al. 2013; Kaur et al. 2012; Ni Mhurchu et al. 2013; 
Thornton et al. 2013), so it becomes all the more necessary to design a skills-based 
nutrition curriculum.  Such a curriculum would help to cultivate these survival skills 
which in turn will assist the young adults to make informed food decisions 
(Fulkerson et al. 2010; Larson et al. 2013; Ronto et al. 2017). Moreover, the 
participants thought that these experiential skills would assist young people to 
develop independence and confidence, thereby reducing their dependence on 
parents or domestic help for their daily meals, a finding confirmed in a recent 
Australian study (Ronto et al. 2016a, 2017). The participants noted that post 
schooling, the majority of Indian youth encounter serious challenges while living on 
their own and they attributed this to their lack of food, nutrition and living skills.  
It was a challenging task to impart food skills training at home, as noted by most 
participants. The main challenges included lack of interest in learning food skills 
and time restrictions. Likewise, due to time constraints Australian parents also did 
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not encourage their adolescents to learn food preparation at home (Ronto et al. 
2017). Therefore, it is important for parents to make in-house mentoring an 
enjoyable experience to attract adolescents towards food-related activities. This 
strategy could be supported by parents who could preferably allocate time for 
practising food skills at home on weekends or school holidays. 
Therefore, in the absence of food skills mentoring at home, the participants 
advocated for the provision of food literacy training at school, a recommendation 
also made by Ronto and colleagues to encourage healthy eating among adolescents 
(Ronto et al. 2017). Similarly, Pendergast et al. (2011) and Lichtenstein and Ludwig 
(2010) suggested that the secondary school Home Economics curriculum was a 
potential medium to develop food skills among students. In contrast to the views of 
the study parents, a Hong Kong based study reported that secondary school 
principals believed the primary responsibility of teaching food skills to young 
people lies in the hands of their parents and not with schools (Lai-Yeung 2011). 
All the respondents confirmed that food skills were not taught as an individual 
subject to the students. Unfortunately, the Indian education system does not 
prioritise the acquisition of such living skills in secondary school students (National 
Council of Educational Research and Training 2005; Planning Commission 2008). 
Similarly, the Australian high school curriculum also does not emphasise food skills 
building among adolescents (Ronto et al. 2017). This suggests the need for 
developing a relevant curriculum that incorporates these skills to encourage healthy 
eating behaviours among students (Ronto et al. 2016c), a suggestion also proposed 
by the present study participants.   
Nevertheless, food skills were an integral component of co-curricular activities 
including cookery clubs and competitions organised by the school authorities. 
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According to several respondents, these tasks were mostly performed by students 
either on a weekly or yearly basis; thereby, limiting their scope for learning food 
skills. Some participants also cited two additional major drawbacks associated with 
these co-curricular activities. First, none of these activities were mandatory for 
students; and second, two essential food skills, meal planning and food purchasing, 
were not a regular feature of these co-curricular activities.  
These findings suggest that Indian schools need to rethink these co-curricular 
activities related to food skills training. It would be worthwhile to design suitable 
skill-focussed healthy eating programs to sustain the health and scholarly needs of 
their students. Perhaps, some of the overseas skill-based healthy eating programs 
could serve as useful models for Indian school settings. These include the ‘Cooking 
Up Fun!’ of USA (Thonney & Bisogni 2006), ‘Jamie’s Home Cooking Skills’ of 
Australia (Jamie's Ministry of Food 2012) and the ‘Let’s Get Cooking’ of UK 
(Children’s Food Trust 2016). All these interventions have been successful in 
developing culinary skills among secondary school students. 
4.5 Strengths and limitations of the study  
While this chapter has provided novel insights into stakeholders’ perceptions of the 
secondary school food and nutrition curriculum, it has some potential limitations 
that should be acknowledged in the interpretation of the findings. First, selection 
bias may exist as the research was based on convenience sample, and the 
stakeholders might have given socially desirable responses. But, considering that 
stakeholders openly criticised the current curriculum, this suggests that socially 
desirable responses were minimised in the investigation. Second, the absence of 
male teachers within the sample could be a significant limitation. Nevertheless, this 
gender imbalance is explained by the fact that the Home Economics, Food and 
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Nutrition arena is dominated by women professionals (Bradley 2000). This 
dominance of women could be due to their greater interest in food-related matters 
(Worsley & Scott 2000). In addition, the teaching staff in private Indian secondary 
schools typically consists of women. Therefore, the present cohort is a reflection of 
the typical gender distribution prevalent in the Indian school system. Third, the 
present sample may not be representative of Indian schools in general because the 
respondents were limited to urban middle-class Bengali culture. Fourth, the study 
was conducted in private schools only, limits the generalisability of the research 
findings. However, it should be acknowledged that private school students tend to 
be more obese and overweight than public school students (Ranjani et al. 2016; 
Subashini et al. 2015), justifying the need for research investigations in private 
schools. Fifth, this qualitative study aimed to generate new insights but was unable 
to estimate prevalence. Therefore, to improve the generalisability of the present 
findings, the views of rural Indian stakeholders from different cultural settings 
should be examined in future surveys. Additionally, further research should also 
focus on exploring the school food landscape in Indian public schools. Perhaps, 
additional stakeholder groups could also be interviewed in future studies e.g. 
canteen staff. 
Regardless of these limitations, the stakeholder groups’ close similarities in their 
opinions about the food and nutrition curriculum, school food services and dietary 
influences highlight the willingness for improving the food and nutrition situation in 
Indian secondary schools. This could be achieved through effective implementation 
of healthy-eating canteen policies and skills-focussed food and nutrition curriculum. 
Moreover, no similar study in India or perhaps anywhere else has looked at the 
views of these four groups. In addition, the same questions were asked of each 
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stakeholder group which allowed for comparison between the groups. These 
strengths and limitations apply to the succeeding two chapters i.e. Chapters 5 & 6 
as well because both these chapters are based on the findings of Study 1. 
4.6 Conclusions 
This chapter provides first-hand evidence about the perceptions of key stakeholders 
in the Indian education system towards the food and nutrition curriculum and the 
acquisition of food skills in adolescents. All of the 52 participants unanimously 
supported the dissemination of food and nutrition knowledge in secondary schools 
and they held positive views about its benefits. Nevertheless, they also pointed out 
several shortcomings of the present curriculum, raising questions over the quality of 
nutrition education delivered in Indian secondary schools. In the absence of food 
skills training at home, the stakeholders supported the inclusion of food skills in the 
curriculum as it would help to impart valuable life skills to adolescents. The 
collective views of these key stakeholders could be useful for the design of new 
skills-focused curricula to support healthy eating among Indian secondary school 
students. 
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CHAPTER 5: Study 1: Findings of the qualitative 
investigation: Stakeholders’ views of secondary 
school food environment and policies 
This chapter is largely based on a published manuscript: 
Rathi, N, Riddell, L & Worsley, A 2017, ‘Food environment and policies in private 
schools in Kolkata, India’, Health Promotion International, vol. 32, no. 2, pp. 340-
350. 
Overview 
This chapter continues to report the results obtained in Study 1. It examines the 
views of adolescents, parents, teachers, and principals about the school food 
environment in a sample of private Indian secondary schools. Further, school 
principals’ opinions about school food policies were also explored. During the 
interviews, the participants noted that school canteens heavily promoted the sale of 
nutrient-poor foods. They also pointed out that due to decreased availability of 
healthy foods in the school canteen; adolescents were bound to consume energy-
dense, nutrient-poor foods. The sale of nutrient-poor foods in the school canteen 
was seen as a contradiction to the healthy eating messages propagated by the 
nutrition curriculum. Issues like price of food sold in the canteen, hygiene and 
sanitation in the school canteen, and vegetarian practices of the canteen were 
discussed frequently. School principals also spoke about the lack of written food 
policies in Indian school settings. The emerging findings underscore the need for 
the design and implementation of healthy school canteen policies to foster healthy 
eating among Indian adolescents. 
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5.1 Introduction 
In addition to the food and nutrition curriculum, school food environment and 
policies can have a significant impact on the health and nutritional profile of 
students (Bevans et al. 2011; Ganann et al. 2014; Hawkes et al. 2015; KyungHwa & 
EunSook 2010; Perera et al. 2015; Rana & Alvaro 2010; World Health 
Organization 2014c). A healthy school food environment can have a number of 
positive benefits for students including improved health and nutritional profiles, 
scholastic accomplishment and diminished inequalities (Langford et al. 2014). 
Ironically, most school canteens in the economically developed world have been 
criticised for offering unhealthy foods on their menus (Cleland et al. 2004; French 
et al. 2003; Maddock et al. 2005; Mâsse et al. 2014; Neumark-Sztainer et al. 2005; 
Winson 2008). Although limited, local studies in Indian schools also reflect such 
unhealthy school food environments (Mehan et al. 2012; Rani & Sathiyasekaran 
2013). 
School food policies play a critical role in establishing a healthy school food 
environment (Hawkes et al. 2015). A school food policy is said to ‘reflect the values 
of the school community and clarifies what the community expects from the 
canteen and other school food services’ (State Government Victoria 2013). It 
‘ensures the sustainability of the healthy changes made to the school food services 
by providing a school document that supports the change’ (State Government 
Victoria 2013).  School food policies have the potential to influence the behaviours 
of students during adolescence that in turn affect their lifestyles in adulthood 
(Hawkes et al. 2015; World Health Organization 2014c).  
Overseas findings suggest that nutrition-supportive school food environment 
informed by healthy eating policies have been successful in instilling healthy eating 
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habits among students (Bevans et al. 2011; Foster et al. 2008; KyungHwa & 
EunSook 2010; Langford et al. 2014; Perera et al. 2015; Townsend et al. 2011; 
Young 1993). However, no Indian study has discussed the impact of school food 
and nutrition policies on the dietary habits of Indian adolescents. Indeed, there is 
evidence which suggests that most Indian schools lack food policies (Jadhav & Vali 
2010; Kaur et al. 2012; World Health Organization 2007). Even the concept of the 
Health Promoting School (World Health Organization 2014f) is relatively novel in 
the Indian school context (Jadhav & Vali 2010; Kaur et al. 2012).  
Since, the majority of the empirical evidence on the school food environment and 
food policies is primarily drawn from the Western world, there is an imperative 
need to study the school food environment and policies within the context of a 
developing country like India. Moreover, developing economies like India, 
represent an important area of focus in addressing health and nutritional issues in 
adolescents, as there has been a rise in overweight and obesity in the last decade 
(Ranjani et al. 2016; Subashini et al. 2015), while undernutrition (Bose & Bisai 
2008; Kankana et al. 2013; Sachan et al. 2013) and iron-deficiency anaemia persists 
(Deshpande et al. 2013; Gupta et al. 2013; Mehan et al. 2012). Considering the 
positive role of schools in nurturing health and well-being of adolescents (Langford 
et al. 2014), it is essential to explore the views of the key stakeholders about Indian 
school food environment and policies. It is expected that the emerging findings 
would not only benefit India but also other middle- and low-income countries in 
overcoming nutrition and health challenges through the development of healthy 
school food environment informed by effective school canteen policies. 
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5.2 Methods 
Data for this chapter were drawn from the qualitative study conducted by the 
candidate involving 52 semi-structured, face-to-face interviews with the key 
stakeholders i.e. adolescents (aged: 14-15 years), parents, educators and school 
principals. Methods and procedures for this study are explained in Chapter 3. 
5.3 Results 
The 52 interviewees identified a number of themes associated with the school food 
environment and food policies. These themes are described below.  
A wide range of unhealthy foods is available in the school canteen: Most 
participants (n=42) expressed concern over the easy availability and accessibility of 
wide-variety of unhealthy foods (such as French fries, deep-fried Indian snacks) in 
the school canteens. This practice was seen to promote adolescents’ consumption of 
such foods, making it challenging to eat healthily. 
 
“I am satisfied with the school canteen menu because it sells lot of fried foods like French 
fries which is not good for us, Right!” (Adolescent 5, Girl) 
 
“It (canteen) only sells junk food or oily and spicy food which is not good for them 
(adolescents).” (Parent 14) 
 
“See our canteen mostly sells junk food like French fries and Maggi (a brand name for 
instant noodles) which you know is not good for our health!” (Teacher 7) 
 
Ironically, ten students expressed strong liking for such nutrient-poor foods. For 
example, one year 9 student commented: 
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“I am actually happy with the school canteen because all my favourite items like French 
fries, pizza, burger are always available here!” (Adolescent 13, Boy) 
 
Interestingly, students and canteen personnel compelled school authorities to supply 
unhealthy foods in the canteens as noted by several school principals. It was further 
reported that students often showed hostility towards the banning of certain food 
products (e.g. sugar-sweetened beverages) as they preferred the taste of such foods 
over the healthy foods on offer.  
 
“You see we have had a period of no samosas and let me tell you, it has led to unhappiness 
everywhere in the sense the teachers may be unhappy, but the students definitely yes and the 
man who runs the canteen. You see he makes a lot of money from the samosas. So we had to 
have a bit of compromise” (Principal 1) 
 
“Students will not have fruit salad. Fruits are to be eaten at home! ‘Why should I have this 
here? Here I rather have you know French fries!’ They wanted it!” (Principal 2) 
 
Limited availability of healthy foods in school canteens: The poor availability of 
nutritious foods in the school canteens invited a great deal of criticism from most 
participants (n=42). Further, the lack of variety in the canteen menu also emerged as 
a major shortcoming during the interviews. As a result, adolescents refrained from 
making food purchases at canteens and were mostly encouraged to carry home-
prepared packed lunch to school. 
 
“We get a lot of food out here (canteen) but you can hardly find any healthy stuff!” 
(Adolescent 9, Girl) 
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“Yes definitely the canteen should be a healthy one but unfortunately items sold here are 
basically junk!” (Teacher 12) 
 
“You know they (school canteen) serve the same food every day so it’s not nice, Right!” 
(Parent 8) 
 
“Hardly any healthy stuff is available in her canteen so she gets home cooked food to 
school.” (Parent 7) 
 
“We always ask parents to send healthy tiffins (lunch box) for their children.” (Principal 
6) 
 
In order to overcome these challenges, the participants recommended several 
healthy eating solutions to support adolescents in eating healthy foods. 
Improvement in students’ access to tasty, healthy and reasonably-priced foods at 
school was one such recommendation.  
 
“I feel the canteen should sell items which are tasty as well as good for our health.” 
(Adolescent 9, Girl) 
 
“Instead of fried cutlets we can serve baked cutlets. It will be different and healthy……” 
(Teacher 3) 
 
Another solution involved complete banning of certain foods (e.g. sugar-sweetened 
beverages) or restricting the sale of unhealthy foods (e.g. French fries) to just one 
day in a week.  
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“Honestly speaking, school must ban Coke (a brand name for soft drink) and Maggi! I 
don’t understand why they have to keep all this in canteen?” (Parent 2) 
 
“I think they (school canteen) can definitely cut down on cakes and pastries!” (Teacher 
4) 
 
Engagement of students and parents in school canteen operations was also cited as a 
possible healthy eating alternative. 
 
“See it would be nice if students and parents give their inputs in canteen activities…” 
(Teacher 1) 
 
“Given a choice I would love to give suggestions to the school management in improving 
the food supply.” (Parent 11) 
 
Paradoxically, some schools did not encourage parental involvement in school-
related operations as mentioned by seven mothers. One mother described it as 
follows: 
 
“The solution is that they should stop selling all these things (junk food). But if one says 
this, it won’t work, school management can tell me that other parents don’t have a problem 
with this, why are you saying so?” (Parent 1) 
 
Misleading message transmitted by school canteens: One of the recurring themes 
throughout the interviews was that school canteens disseminate contradictory 
messages across the student community. The sale of nutrient-poor foods in the 
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school canteen was seen as a contradiction to the nutrition education delivered in 
schools. This inconsistent communication was seen as misguiding young people 
and interfering with their ability to make healthy food choices. 
 
“Definitely we are giving a wrong message! Yes kids are having fried foods in the canteen 
and at the same time we are telling them to avoid these foods. There is no doubt that it is 
confusing!” (Principal 10) 
 
“Ninety percent of the Indian schools are contradictory! When we pack food for them for 
Sports Day, we pack a packet of potato chips and we give them laddus (Indian dessert made 
with clarified butter) and we give samosa where is the nutrition there?” (Teacher 10) 
 
“When the school is giving a self-contradictory message by saying that junk food is not 
good for health and then selling it in the school canteen then definitely they (adolescents) 
are confused!” (Parent 5) 
 
In the light of these anomalies, nearly all the interviewees proposed that school 
authorities should build food environments which complement classroom teaching 
to reinforce healthy eating in adolescents. 
 
“If they (teachers and principals) are telling us not to eat junk food then they should not 
sell these foods in the canteen.” (Adolescent 2, Girl) 
 
“I feel to avoid this confusion schools should try to sell more healthy foods.” (Parent 13) 
 
Hygiene and sanitation in the school canteen: Lack of cleanliness in the school 
canteen was a common cause of dissatisfaction among many stakeholders (n=34). 
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This inadequacy was seen as a barrier to adolescents eating canteen food as 
mentioned by several informants. 
 
“His (son) canteen is not so hygienic so I stop him from having food there………” (Parent 
14) 
 
“The food we get in our canteen is not always safe as there are so many flies around and 
therefore Principal Ma’am should put fly catchers, even the water quality is not good……” 
(Adolescent 1, Girl) 
 
To overcome this inadequacy, half of the informants outlined specific hygiene and 
food safety measures that could be adopted and implemented by the school 
management for creating a hygienic school food environment. 
 
“At least the water purifier should be cleaned once a week!” (Teacher 7) 
 
“The canteen staff should wear neat and clean uniform. Wearing of hand gloves should be 
compulsory.” (Parent 9) 
 
Price of food sold in the canteen: The price of food sold in the canteen emerged as 
a key theme during the interviews with the stakeholders. Several interviewees, 
particularly the adolescents and the caregivers noted that the school authorities 
supplied poor quality foods at unrealistic prices, thus restricting students from 
purchasing those products.  
 
“I rarely have food in the canteen as it is not so good and very costly.” (Adolescent 15, Boy) 
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“My daughter does not eat canteen food because the quantity of food is very less and the price is 
high.” (Parent 1) 
 
Moreover, some informants also highlighted that most energy-dense, nutrient-poor 
foods were low-priced relative to nutritious foods. Since, nutrient-poor foods were 
cheaper and tasty, they were highly popular among the students as noted by most 
participants. In addition, it was also observed that adolescents received a limited 
amount of pocket money, a significant limitation in buying high-priced healthy 
foods and drinks. 
 
“Yes I have to admit that healthy foods are a bit costly in our canteen but it’s the same everywhere. 
Fried foods are definitely are very cheap!” (Principal 6) 
 
“You know the junk food is cheap so the kids love it but the sandwiches and the other healthy ones 
are a bit pricy!” (Parent 5) 
 
“Students generally receive a small amount of pocket money and it is really difficult for them to buy 
foods here (school canteen) every day.” (Teacher 7) 
 
Opposing these views, five students reported that the foods available in the school 
canteen were reasonably priced and therefore they could purchase any food or 
beverage product of their choice without over spending. 
 
“I am pretty happy with the school canteen because the school canteen is not at all costly….”  
(Adolescent 12, Boy) 
 
122 | P a g e  
 
“One good point is that canteen food is very cheap so I can buy anything I like to eat…..” 
(Adolescent 4, Girl) 
 
Considering the high cost of canteen food, some parents and educators proposed 
that school authorities should cater to the adolescents’ needs by supplying good 
quality healthy foods at affordable prices.  
 
“Perhaps, they (school authorities) can reduce the price of healthy foods then many students can 
buy canteen food.” (Parent 4) 
 
“See if they use good quality ingredients then obviously the final product is also good. But they 
should make sure it is not expensive then nobody will buy!” (Teacher 3) 
 
“See if the canteen food is good and reasonable then they (adolescents) do not have to carry their 
tiffins (lunch box) from home.” (Teacher 5) 
 
School canteens practise vegetarianism: During the interviews, it was revealed 
that vegetarianism was an important element of the school food supply. The 
participants reported that the canteen in all ten participating schools were strictly 
vegetarian with only lactovegetarian and lacto-ovo vegetarian foods available. This 
practice was often viewed as a healthy eating initiative of schools as noted by 
several adolescents. 
 
“Only vegetarian things are available in our canteen which is good I think!” (Adolescent 
2, Girl) 
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“Our canteen is purely vegetarian! I think vegetarian foods are healthier than non-
vegetarian foods” (Adolescent 11, Boy) 
 
“We are strictly vegetarian as we do not allow any kind of meat or fish in our canteen. We 
even tell parents not to send non-vegetarian food in tiffins (lunch box).” (Principal 1) 
 
School canteens stimulate social development: The school food environment 
played a significant role in the development of social skills among adolescents.  
School canteen was frequently described as a favourite place of adolescents because 
they enjoyed spending time and sharing foods with their friends here. 
 
“Yes of course the canteen has a positive impact on our children because canteen is a place 
where you know lot of social skills are developed and things like that!” (Principal 6) 
 
“My daughter is crazy about her school canteen because that is the place where she is 
hooked up with her friends! She gets to enjoy with her friends1 It’s like party time for her” 
(Parent 2) 
 
“They (adolescents) are eating here (school canteen) because they all want to be together, 
it’s fun time for them, it’s almost like a party time for them so it’s good!” (Teacher 12)  
 
Absence of written food policies: Besides the school canteen, information about 
school food policies was also gathered during the interviews with ten school 
principals. Only four school principals reported on the implementation of written 
food policies in their respective schools. They also spoke about the important 
directives listed in these written food policies which included regular food audits, 
maintenance of a hygienic canteen, and prohibition of the sale of packaged energy-
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dense, nutrient-poor foods (e.g. packaged potato chips) and carbonated beverages. 
Adolescents, teachers, and canteen personnel abided by the regulations indicated in 
the policy as observed by the four principals. 
 
“Yes we have a written food policy. See n packaged foods or drinks are allowed inside our school 
canteen. We believe in selling freshly prepared foods.” (Principal 9) 
 
“Food policy is in writing and it says very, very clean, hygienic, vegetarian meal. You know by and 
large everyone one follows it.” (Principal 3) 
 
The remaining principals of six schools claimed they had verbal food policies. They 
gave mixed responses about the implementation of written policies. Four of them 
supported the idea of implementing written canteen policies as it would help in 
counteracting the challenges imposed by a rapidly mushrooming fast food culture. 
Another advantage cited for the implementation of a written policy was that it was 
easier to ignore verbal policy/recommendation compared with written.  
 
“See we don’t have a food policy as such, nothing in written; although I feel it is important because 
nowadays there is lot of junk food around, Right!” (Principal 2) 
 
“There is no written food policy. I feel that if it was a written document they (students) would have 
taken it more seriously.” (Principal 7) 
 
Two principals were not in favour of a written food policy as they feared that the 
policy might not be enforced properly because it was difficult to monitor both the 
adolescents and the canteen personnel.  
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“See I am not sure about the success of a written policy as kids usually don’t like to have healthy 
stuff! Then we have the canteen owner and his demands, so there are lot of complications, Right!” 
(Principal 4) 
 
5.4 Discussion 
All the informants drew attention to certain shortcomings of the school food 
environment which prevented adolescents from consuming foods provided by the 
school food services. These included inadequate provision of healthy foods, 
repetitive canteen menus, expensive canteen food, the lack of hygiene and 
sanitation in the school canteen and the lack of consistency between classroom 
teaching and the quality of food supplied by the school canteen.  
The informants described the school canteen as a major source of EDNP foods 
which frequently prompted young people to consume such foods, thereby 
inculcating unhealthy eating among them. Correspondingly, previous studies have 
shown that school cafeterias typically supplied a large range of fast food and high-
calorie beverages (Cleland et al. 2004; Maddock et al. 2005; Mâsse et al. 2014; 
Mehan et al. 2012; Porto et al. 2015; Singhal et al. 2010; Story et al. 2002b; Winson 
2008) causing increased consumption of these foods among students which in turn 
was associated with increased fat and sugar intakes (Cusatis & Shannon 1996; 
French et al. 2003; Neumark-Sztainer et al. 2005; Vereecken et al. 2005). 
Story and co-workers proposed that the sale of nutrient poor foods in school 
canteens might be due to budgetary and marketing pressures (Story et al. 2006). 
Overseas studies have claimed that school food service personnel offered a limited 
number of healthy food choices in school canteens because they believed that 
students don’t like healthy foods (Nollen et al. 2007; Perera et al. 2015; Slawson et 
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al. 2013), a finding confirmed in the present investigation. Furthermore, some 
principals reported that the school canteens were generally out-sourced and 
therefore it was challenging for them to rectify the wrong doings of the canteen 
proprietor. By and large, the private secondary schools spread across the Indian sub-
continent predominantly supply EDNP foods thereby fostering unhealthy food 
habits, which in turn contributed to the burden of obesity and non-communicable 
diseases (Kaur et al. 2012; Mehan et al. 2012; Rani & Sathiyasekaran 2013; Tharkar 
& Viswanathan 2009).  
In the light of these issues, the majority of the participants recommended that school 
authorities should ban certain unhealthy foods such as Maggi (a brand name for 
instant noodles), French fries and pastries from sale in school canteens. Australian 
adults’ have reported similar views whereby high-fat, high-salt and high-sugar 
foods are considered unsuitable for sale in school canteens; they also proposed that 
all aerated drink vending machines should be banned from schools (Worsley 
2007a). Since 2006, schools in UK have prohibited the sale of unhealthy foods and 
similarly, French schools also banned automatic vending machines and energy 
drinks in 2005 and 2008 (Weichselbaum et al. 2011) respectively. In addition, 
Spanish schools banned the sale of nutrient-poor foods and sugar-sweetened 
beverages, in an effort to overcome the obesity epidemic (De Lago 2011). The 
replacement of nutrient-poor foods with healthy foods and beverages such as plant-
based foods (e.g. sandwiches, salads) in school settings has been instrumental in 
promoting healthy food choices among adolescents (Ensaff et al. 2015; Ganann et 
al. 2014). Perhaps, Indian schools could adopt this healthy eating strategy to better 
serve the nutritional needs of students.  
127 | P a g e  
 
The study participants suggested that schools should increase the availability of 
healthier foods in the canteens while restricting the sale of high-fat and high-sugar 
foods, a recommendation also made by Shepherd and colleagues to encourage 
healthy eating among secondary school students (Shepherd et al. 2006). Possibly, 
the Indian schools could adopt the ‘The New South Wales Fresh Taste Program’ 
which employed a ‘traffic light’ system to promote the sale of ‘nutrient dense’ 
foods in the school cafeterias (Nutrition and Physical Activity Branch 2006). 
According to this system, ‘green foods’ i.e. fruits and vegetables could be sold 
without restrictions while the sale of ‘red foods’ i.e. foods with very high energy 
densities (e.g. savoury and sweet pastries, pizza, cakes, muffins, and oven baked 
potato products i.e. food products more than 1000 kJ per 100g) were limited to only 
two days per term (Nutrition and Physical Activity Branch 2006). It was mandated 
that ‘green foods’ should dominate the canteen menu followed by ‘amber foods’. 
This environmental intervention yielded favourable outcomes i.e. parents, teachers 
and students were satisfied with the improved catering service along with a 
significant decline in the purchase of nutrient-poor foods by school children during 
school hours (Nutrition and Physical Activity Branch 2006).  
In addition, Indian schools could achieve an improvement in the canteens’ healthy 
food offerings by adopting healthy eating strategies recommended by a number of 
foreign investigators (Downs et al. 2009; Ensaff et al. 2015; Ganann et al. 2014; 
Mensink et al. 2012). The ‘nudging’ or ‘choice architecture’ approach (Thaler & 
Sunstein 2008) provides one example of such a healthy eating strategy. This 
strategy uses decision heuristics which include altering the positioning, display, and 
presentation of foods (Hanks et al. 2013), verbal encouragement (Schwartz 2007), 
using attractive names (Wansink et al. 2012), and presenting a suitable lunch line 
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for the selection of nutrient rich foods (Hanks et al. 2012; Hanks et al. 2013). 
Empirical evidence suggests that these strategies have resulted in increased fruit 
(Ensaff et al. 2015; Hanks et al. 2013; Schwartz 2007), vegetable (Ensaff et al. 
2015; Hanks et al. 2013; Wansink et al. 2012), ‘healthier food’ (Hanks et al. 2012), 
and plant-based food (e.g. salads, whole fruit, and sandwiches) choices (Ensaff et 
al. 2015). Other suitable strategies could include offering incentives for making 
healthy food choices (List & Samek 2015) and increasing the ratio of nutrient rich 
over nutrient poor food choices (Hakim & Meissen 2013).   
Several participants identified the lack of variety in canteen food as a barrier to 
healthy food consumption. Therefore, some participants suggested a strategy of 
introducing novel, nutritiously adequate foods and drinks which appeal to 
adolescents. Again this strategy has also been proposed by a number of researchers 
(Contento 2011; Story et al. 2009).  Furthermore, researchers have suggested the 
hiring of celebrity chefs to impart culinary training to school food service 
personnel. This would help to improve the taste and variety of healthy food choices 
available in the school (Perera et al. 2015). However, the feasibility and 
effectiveness of such a program in Indian school settings needs to be verified. 
In addition, several interviewees also complained about the high cost of food sold in 
the school canteens, with healthier foods being more expensive than EDNP foods, a 
finding also confirmed by a number of researchers in the past (Ronto et al. 2017; 
Shepherd et al. 2006). Some parents and educators recommended that schools might 
lower the cost of healthy foods. Additionally, Indian schools could trial price 
reduction strategies to support healthy eating among students; a strategy effectively 
employed in a number of secondary school interventions (Evans et al. 2006; French 
et al. 2001; French et al. 1997; Shepherd et al. 2006). For example, (Shepherd et al. 
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2006) reported that the provision of fresh fruits and vegetables or healthy snacks at 
a subsidised rate increased students’ consumption of these foods. Another useful 
approach might be to use social marketing strategies underpinned by the four Ps 
(partial forms of nudging) of commercial marketing (i.e. product, price, promotion 
and place) (Grier & Bryant 2005; Kotler & Lee 2008), an approach endorsed by 
several researchers (Contento 2011; Grier & Bryant 2005; Worsley 2008). 
Nearly all the respondents expressed concern over the implicit contradiction 
between the nutrition curriculum and the quality of foods supplied by the school 
canteens, a concern frequently cited in the literature (Mehan et al. 2012; Pivcevic 
2011; Ronto et al. 2016b; Ronto et al. 2016c; Wiles et al. 2011; Worsley 2007a). 
They noted that this incompatibility led to confusion among adolescents. Some 
labelled the school administration as deceitful, i.e. they propagated one thing in the 
classroom and did the contrary in the school canteen. Likewise, Worsley (2008) 
reported that both primary and secondary schools practice this contradiction where 
the unhealthy practices of the school canteen frequently weakened the effectiveness 
of the health promoting messages delivered in the classroom. Renewed focus on 
emphasising the synchrony between classroom teaching and the school food supply 
to support adolescents’ healthy eating is warranted (Langford et al. 2014; St Leger 
et al. 2007). 
Several participants expressed their satisfaction over the sale of vegetarian foods in 
the school canteen as they perceived them to be healthy. This high availability of 
vegetarian foods reflects the predominantly vegetarian Indian culture (International 
Vegetarian Union 2005; Vecchio et al. 2014). Ironically, the vegetarian foods 
available in the Indian school canteens were mainly potato-based and deep-fried 
(for example samosa, French fries), raising questions over their healthiness. 
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Moreover, vegetarian practices are often associated with greater prevalence of iron 
deficiency (Camaschella 2015; Cook 1994). Unfortunately, the continuing high 
prevalence of iron-deficiency anaemia puts Indian adolescents at high nutritional 
risk (Deshpande et al. 2013; Sabale et al. 2013). It is estimated that the prevalence 
of anaemia in Indian adolescent girls is 56% (Ministry of Healthy and Family 
Welfare 2007). Possibly, the increased availability of iron-rich, animal-based and 
plant-based products with greater densities of legumes, beans and nuts in Indian 
school canteens could help to resolve this enduring micronutrient deficiency 
(Gibson et al. 1997).  
The element of hygiene and sanitation frequently described by the participants is 
identical to one of the four components of the FRESH (Focus Resources on 
Effective School Health) framework i.e. provision of safe drinking water and 
sanitation (Schools & Health 2014). The lack of hygiene in the school canteen was 
cited as a common barrier to adolescents’ purchase of canteen food. Unhygienic 
school canteens often result in foodborne illnesses in students (Ababio et al. 2016; 
Soon et al. 2011). This underscores the need for a clean and a hygienic school 
canteen to promote the intake of canteen food among students.  
The active participation of students and parents in school food operations was 
perceived as a valuable healthy eating initiative to create a student-friendly school 
food environment to support healthy eating, a finding endorsed in the literature 
(Marshall et al. 2000; St Leger et al. 2007; World Health Organization 2014f; 
Worsley 2008). However, some parents noted that parental participation in school-
related activities was often viewed as interference by the school management, and 
so they seldom participated in such activities. Correspondingly, a South Australian 
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study reported that secondary school parents did not play any significant role in the 
functioning of the school tuck shops (Drummond & Sheppard 2011).  
The participants’ criticism of the school canteens suggests an absence of healthy 
school food policies. Only four schools had a written food policy. In line with this, 
past research also indicates that the majority of the Indian schools lack food and 
health policies (Jadhav & Vali 2010; Kaur et al. 2012; World Health Organization 
2007).  For example, a survey of five public and five private schools in Delhi 
revealed that none of them had any written health promoting policy (Kaur et al. 
2012). Contrary to Indian schools, many schools in USA, UK, Australia and New 
Zealand have written food policies (Foster et al. 2008; Townsend et al. 2011; 
Weichselbaum & Buttriss 2014; Worsley 2007b, 2008; Young 1993). The World 
Health Organization (2014c) states that school food policies have the capacity to 
impact adolescents’ dietary practices that, in turn, may affect their adult food 
consumption. 
Interestingly, neither written nor the verbal policies are promoted by the central 
(Indian) or the state (West Bengal) government. This is consistent with the fact that 
the concept of the Health Promoting School (HPS) (World Health Organization 
2014f) is still quite novel in the Indian school system (Jadhav & Vali 2010; Kaur et 
al. 2012). The HPS model highlights the nurturing of students’ capabilities in health 
behaviours, policies and knowledge (St Leger et al. 2007). Interventions that have 
employed the HPS framework have been effective in reducing pupils’ body mass 
index, increasing physical activity and fitness levels and fruit and vegetable intake 
(Langford et al. 2014). In light of the advantages of the HPS framework, it would be 
sensible to apply this initiative in Indian schools. 
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Mixed views were reported about the implementation of written food policies. Four 
principals claimed to have written food policies. These policies provide directives 
which can be followed by students, teaching and non-teaching staff as well as 
canteen personnel. These directives usually include the maintenance of hygiene and 
cleanliness in the canteen; routine food inspections for checking food quality; and 
the sale of approved foods in the cafeteria. When asked by the candidate for a copy 
of the written food policies, none of the four principals would provide any. 
Therefore, it was not possible to know if the written policy was suitable for 
supporting healthy eating. Similarly, Van Ansem et al. (2013) reported that most 
Dutch primary school principals failed to define food rules with clarity, thereby 
encountering difficulty in enforcing these rules. Well-formulated food rules might 
serve as a useful tool in the successful enforcement of these rules (Van Ansem et al. 
2013).  
Two principals opposed the need for a written food policy; as they had doubts over 
their successful implementation due to difficulties controlling pupils and canteen 
staff. Similar views were reported by secondary school principals in Canada who 
believed that it was unreasonable to monitor every food or beverage item sold in the 
school canteen (Chaleunsouk & Kutsyuruba 2014). Perhaps, this scepticism could 
be eliminated if all the key stakeholders associated with school operations were 
consulted prior to the introduction of the food policy, an initiative endorsed by a 
number of investigators (Chaleunsouk & Kutsyuruba 2014; Van Ansem et al. 2013; 
Worsley 2008).  
An example of effective policy implementation is the ‘Healthy School Canteen 
Programme’ of the Netherlands Nutrition Centre (Mensink et al. 2012). This 
employed a multicomponent technique involving all the major stakeholders i.e. 
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students, teaching staff, parents, school management and canteen personnel in 
decision making (Mensink et al. 2012). The program was successful in improving 
the healthiness of cafeteria’s offerings as reported by the school directors and 
students (Mensink et al. 2012). The positive outcomes of this Dutch intervention 
demonstrate the importance of engaging all the parties in the planning phase.  
5.5 Strengths and limitations of the study 
These have been discussed in the preceding chapter, i.e. Chapter 4. 
5.6 Conclusions 
This novel study used a qualitative research framework to consider the views of 
adolescents, parents, teachers and school principals about the school food 
environment and policies. Notable findings include the lack of written food policies, 
the widespread availability of energy-dense nutrient-poor foods and beverages, the 
poor availability of nutritious foods, the inflated prices of canteen food, particularly 
healthy foods, the monotonous and repetitive canteen menu, and the inconsistency 
between the quality of foods supplied by the school canteen and the food and 
nutrition curriculum. In the light of these shortcomings, Indian schools should adopt 
healthy eating strategies informed by effective school food policies to assist 
adolescents to consume or purchase healthy foods in the school canteens. Moreover, 
collaborative efforts of principals, teachers, students, parents, canteen personnel, 
and government agencies are required for the successful delivery of healthy school 
food services.   
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CHAPTER 6: Study 1: Findings of the qualitative 
investigation: Influences on adolescent dietary 
behaviours 
This chapter is largely based on a published manuscript: 
Rathi, N, Riddell, L & Worsley, A 2016, ‘What influences urban Indian secondary 
school students’ food consumption? – A qualitative study’, Appetite, vol. 105, pp. 
790-797. 
Overview 
This chapter presents the findings from Study 1 on adolescents’, parents’, teachers’, 
and school principals’ perceptions of the potential influences on adolescent dietary 
behaviours. The findings reveal a number of factors that may influence eating 
behaviours in adolescence including parent and peer influences, home and school 
food environments, and the mass media. These findings would be useful for 
supporting the development of multi-faceted interventions aimed at improving the 
eating habits of Indian adolescents. 
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6.1 Introduction 
Adolescence is a period of transition in the human life span where food behaviours 
often develop and become habitual (Pearson et al. 2017). Snacking on nutrient-poor 
foods, sugar-sweetened beverages, and low intakes of fruits and vegetables are 
dominant features of many adolescents’ diets (Goel et al. 2013; Kotecha et al. 2013; 
Larson et al. 2016; Larson et al. 2008). These unhealthy eating behaviours can have 
a significant impact on both immediate and long term health (Birch & Anzman 
2010; Black et al. 2013; Misra & Khurana 2011; Wang et al. 2009). A healthy diet 
can substantially reduce the risk of morbidities, such as diabetes, hypertension, a 
range of carcinomas and coronary disease (National Institute of Nutrition 2010). For 
adolescents, a healthy diet also contributes to physiological growth and 
development (World Health Organization 2003). Since food habits adopted during 
adolescents are likely to be maintained during adulthood, it is crucial to identify its 
facilitators and inhibitors. 
Food behaviour research has used a number of theoretical models to explain food 
behaviours (Abood et al. 2003; Brunso et al. 2004b; Conner et al. 2002; Di Noia et 
al. 2006; Hoek et al. 2004). These primarily included Social Cognitive Theory 
(SCT) (Bandura 2004), the Health Belief Model (HBM) (Daddario 2007), the 
Theory of Planned Behaviour (TPB) (Ajzen 1991), the Trans-theoretical Model 
(TTM) (Prochaska & Velicer 1997), and the Food-Related Lifestyle Model (FRLM) 
(Brunso & Grunert 1998). Considering these theoretical frameworks, researchers 
have identified a range of contextual factors including individual, social, and 
environmental factors that influence adolescent food behaviours (Larson & Story 
2009; Pearson et al. 2017; Story et al. 2002b). 
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Hitherto, several western researchers have identified a number of potential 
correlates of adolescent food behaviours (Campbell et al. 2007b; De Bourdeaudhuij 
& Van Oost 1998; De Bruijn et al. 2007; Pearson et al. 2017; Story et al. 2002b). 
For instance, demographic factors such as age and gender (Cooke & Wardle 2005) 
can determine food choices, eating behaviours and food habits like snacking 
(Larson et al. 2016; Savige et al. 2007a). The school food environment is another 
correlate of eating behaviour (Briefel et al. 2009a; Mâsse et al. 2014);increased 
availability of sugar-sweetened beverages at school is associated with high 
consumption of those beverages in students (Mâsse et al. 2014). Further, the role of 
mass media in determining adolescent food behaviours has been studied 
extensively. Indeed, studies have shown positive associations between excessive 
television viewing and unhealthy dietary behaviours (Kenney & Gortmaker 2016; 
Rey-López et al. 2011) which in turn may result in negative health trajectories 
(Veerman et al. 2009). Social influences like parents (Lachal et al. 2012; Pearson et 
al. 2012) and peers (Banna et al. 2016; Bruening et al. 2012) also play a large role 
in determining food habits of adolescents. The positive impact of parent (Young et 
al. 2004) and peer (Bruening et al. 2012; Van der Horst et al. 2008) role-modelling 
of healthy eating on adolescent food habits has been described widely in the 
literature.   
Undoubtedly, empirical evidence about the influences on adolescent dietary 
behaviours in the western world is extensive and expanding. However, research 
seeking to identify these contextual factors in Indian settings is lacking. Developing 
economies like India represent an important area of focus in addressing health and 
nutritional issues in adolescents (National Institute of Nutrition 2010), as there has 
been a rapid rise in the prevalence of overweight and obesity in the last decade 
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(Subashini et al. 2015) while, the prevalence of undernutrition (National Institute of 
Nutrition 2010) and iron-deficiency anaemia remains high (Sabale et al. 2013). 
Therefore, in order to overcome these nutritional challenges, healthy eating 
interventions that are relevant to Indian cultures and culture-specific influences on 
food behaviour are needed. The objective of this chapter is to gain insight into the 
various contextual influences on adolescent dietary behaviours by conducting in-
depth interviews with adolescents, parents, teachers and school principals in 
Kolkata, India.  
6.2 Methods 
A detailed description of the qualitative study conducted by the candidate is 
provided in Chapter 3. 
6.3 Results 
The 52 participants identified many factors (five primary themes; two secondary 
themes) which influenced adolescent dietary behaviours. These factors are 
described below.  
Primary themes 
Influence of parents: The participants expressed mixed views about parental 
influences on adolescents’ food habits. The majority saw parents as an important 
influence with the potential to positively impact adolescents’ food habits. They 
cited healthy role modelling as one way by which parents might encourage their 
adolescents to eat healthily. They also mentioned that parents, being households’ 
meal providers, had the maximum influence over adolescents’ daily food intake.  
 
“Well I think parents you know, if adolescents can see their parents eating healthy foods 
and if they can understand why their parents do it I think that definitely supports them in 
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eating healthy foods. Therefore, you know parents have to be good role models for their 
children.” (Teacher 6) 
 
“If I have good eating habits that what my child is seeing everyday so eventually she 
(adolescent) will take up those habits.” (Parent 6) 
 
“First my parents because if they eat healthy food then I will also eat healthy food. Right!” 
(Adolescent 13, Boy) 
 
However, nine interviewees, mainly teachers and principals, pointed out that as 
adolescents mature from early adolescence to late adolescence, parental 
encouragement to eat healthily declines. This is because other influences, such as 
peers and food marketing and advertising, tend to compete with parental guidance. 
Moreover, because of their increasing autonomy, teenagers tend to defy their 
parents and their healthy eating recommendations 
 
 “I must say that as adolescents mature, this parental influence is replaced by peers and 
advertisements!” (Principal 5) 
 
“Unfortunately, parents exert least control over teenagers as they don’t listen to them.” 
(Teacher 12) 
 
The participants frequently mentioned a range of child-feeding practices adopted by 
Indian parents to influence their adolescents’ food intake. These included 
authoritative, authoritarian and permissive feeding styles. Authoritative parents used 
verbal encouragement and negotiation to inculcate healthy eating habits in their 
young ones. 
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“I believe it’s my parents because they know what is good for me and they have provided 
me with the good foods and the healthy foods that are required for peeking out right now 
because it’s our growing years and for growing up we need good nutritious food and 
basically we mostly eat at home and the food that is being provided by my mother in school 
is also very healthy. We also have a lot of discussions; we are very open about this subject; 
my parents have always told me and my brother about the healthy foods, you know why we 
should have them……………” (Adolescent 11, Boy) 
 
“You know I always encourage her to eat good stuff! My daughter does not like to eat fruits 
so I often tell her that if you eat fruits, your skin will glow, you will not have pimples!” 
(Parent 8) 
 
Some interviewees, particularly the students and their parents, mentioned the use of 
coercive tactics by parents to rectify their children’s unhealthy eating habits. These 
authoritarian child-rearing practices usually ended in conflicts. The students talked 
about adherence to family meal time rules whereby parents made it compulsory to 
consume all home cooked food, regardless of whether the adolescents liked the taste 
of the foods on offer. Five students noted that meal skipping was not tolerated in 
some homes. Four parents even denied adolescents’ access to food outside the home 
by restricting their access to food in restaurants and the school canteen. 
 
“Every morning I literally have to force her to drink that one glass of milk! It’s so difficult 
to make her drink that one glass of milk you know! She will make whole lot of excuses and 
when she fails to convince me, she will start fighting or may be leave her tiffin (lunch box) 
and go to school. It’s not good! I can scold her but what else can I do! ” (Parent 2)  
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“I have to listen to them (parents) otherwise I will not get any food when I go back home. 
This is a rule set by my parents when I was very small………..” (Adolescent 15, Boy) 
 
“My parents are very strict about my food habits, they will not let me miss any of the three 
square meals, they will not let me miss the snacks I have, they will not let me have a brunch 
instead of breakfast and lunch.. They don’t frequently allow me to eat in the canteen; we do 
go out for dinner but very rarely as they are very, very strict about it.” (Adolescent 3, 
Girl) 
 
Only two parents mentioned permissive parenting styles. These parents permitted 
their adolescents to make autonomous food choices because they felt that by not 
limiting unhealthy foods, their teenagers would be less inclined to consume such 
foods.  
 
“I feel if you stop the child from doing something, then he or she becomes more curious and 
restless to do that thing! Same principle applies to food also so if we stop them from having 
junk food, let me tell you they will want to have that more! So it’s better that we allow them 
to have everything and it may so happen that they are least bothered to have those 
unhealthy foods.” (Parent 15) 
 
According to some teachers and principals, the recent nuclearisation of Indian 
families, along with increased maternal employment, also influenced the eating 
behaviours of adolescents. Due to the engagement of mothers in the paid workforce, 
urban Indian mothers often struggled to prepare family meals because of time limits 
thereby increasing their own and their families’ dependence on ready-to-eat 
convenience foods. This, in turn, was likely to inhibit healthy eating among 
adolescents.  
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“There is a huge change in the family structure. Family dynamics have changed. Definitely 
this also has an influence on their food behaviours.” (Teacher 6) 
 
“See now you will hardly find any joint families and mostly mothers are working nowadays 
so you know in many homes children are left to consume fast food as their mothers don’t 
have time to cook daily meals.”  (Principal 1) 
 
Influence of peers: Other than parental influence, the informants noted the 
importance of peers on adolescent eating behaviours. Peer influence was identified 
both as a barrier to, as well as a facilitator of, healthy eating. As a consequence of 
peer pressure and newly acquired autonomy, adolescents were likely to adopt the 
food habits of their friends. The participants reported that in order to gain 
recognition, adolescents usually indulged in unhealthy eating resembling that of 
their peers. Moreover, unhealthy foods were generally more appetizing than healthy 
foods like fresh fruits. The interviewees claimed that while exercising their 
freedom, both adolescents and their friends were eager to try out new foods which 
were promoted on television and social websites.  
 
“I would say peers because they (adolescents) would just go along with what their friends 
were having.” (Teacher 5) 
 
“It has to be peers because I personally feel that adolescents just try to fit in the group and 
therefore they will eat what everyone else is eating, Right!” (Parent 7) 
 
“I guess it’s the peer pressure which has the maximum influence on their (adolescents) food 
habits. What do you expect that they (adolescents) will eat an apple or banana while 
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hanging out with friends? Never!  They would rather have tasty food like Pizza and soft 
drink just like their friends.” (Principal 10) 
 
“Biggest influence in adolescence stage is peers undoubtedly! Your boyfriend wants to have 
ice cream so you will have an ice cream! Your girlfriend wants to have pizza ok so we will 
do chatting over a pizza stall!” (Parent 3) 
 
It was noted that the influence of peers on adolescents’ food habits was so strong 
that it overshadowed the guidance received at home and school.  
 
“Peer has the maximum influence on the food habits. Parents do make wholesome food at 
home but they are not eating that because they are guided by the peers. They want to eat 
out with friends, they want to experiment and try out new things in the market.” (Principal 
5) 
 
Six teachers saw peer role-modelling of healthy eating as a potential strategy to help 
adolescents improve their diet. They felt that if peers themselves practiced healthy 
eating, then they would encourage adolescents to eat healthy foods. One Home 
Science teacher described it as follows: 
 
“See if peers carry healthy food to school such as fruits and all then they are very likely to 
have a positive impact on other children. For example I have seen children eating fruits, 
dry fruits just because their friends are having it otherwise they will not have it!” 
(Teacher 12) 
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Both teachers and parents also talked about food swapping among peers. They 
noted that while socialising with peers, adolescents often exchanged foods within 
the peer group and this was identified as a common source of unhealthy eating.  
 
“I would say peers because they (adolescents) are sharing their tiffins (packed lunched 
brought from home) in school, they are going out for movies and they are having junk food 
together. So, undoubtedly it’s the peer group which has the maximum impact on their 
(adolescents) diet.” (Teacher 3) 
 
“In a day say 5-6 hours they (adolescents) are spending in school so of course when they 
are having their tiffin (lunch), they are exchanging their foods which are mainly junk 
foods.” (Parent 10) 
 
Home food environment: The impact of the availability and accessibility of foods 
in the home environment on adolescent nutrition also emerged as a primary theme 
during data analysis. Thirteen participants, mostly adolescents and school 
principals, claimed that caregivers supported their adolescents in eating healthily 
through regular purchase of a wide-variety of nutritious foods and preparing healthy 
meals at home. They also revealed that unhealthy foods like sugar-sweetened 
beverages were seldom brought home. 
“I have always seen my mother buying fresh fruits and vegetables. She insists on having 
them. She does not like buying Maggi (a brand name for instant noodles) and stuff. I am 
only allowed to eat Maggi once a month.” (Adolescent 3, Girl) 
 
“I know some mothers who cook regularly healthy stuff for their children as they don’t 
want them to become overweight!” (Principal 2) 
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“I must tell you that there are still many homes where parents avoid buying junk stuff for 
their kids” (Principal 9) 
 
Compared to other food environments such as school cafeterias and fast food 
restaurants, the home food environment was the most preferred place for consuming 
nutritious foods.  
“My mom always prepares healthy food at home. It is very tasty! I must say it’s much better 
than restaurant food” (Adolescent 12, Boy) 
 
School food environment: Secondary school canteens play a crucial role in 
influencing the adolescents’ food consumption. Almost all the participants 
expressed serious concern over the sale of nutrient-poor foods in the school 
canteens. This school practice was seen to jeopardise secondary school students’ 
healthy eating practices. 
“It (canteen) only sells junk food or oily and spicy food which is not good for them 
(adolescents) so I ask him to carry home cooked food.” (Parent 14) 
 
“Well not really I am satisfied with the school canteen menu because it sells lot of fried 
foods which is not good for us, Right!” (Adolescent 5, Girl) 
 
“Only a few things available in our school canteen are healthy but most of them are 
unhealthy for the students.” (Adolescent 11, Boy) 
 
“We live in a consumerist society and therefore we have some very powerful media around 
us all the time flashing things, all kinds of things even food, it’s very difficult to come out of 
all that…..”  (Principal 4) 
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In addition, the majority of the participants reported that the schools were sending 
contradictory messages regarding healthy eating across the student community. The 
healthy eating messages communicated through the nutrition curriculum and the 
contrasting sale of nutrient-poor foods in the school canteens was seen to lead to 
dilemmas in young minds. Fifty of the respondents claimed this interfered with 
adolescents’ ability to eat nutritious foods. 
 
“Yes that is true that we are giving a wrong message because we tell them that this not 
good for eating and this is unhealthy and this is junk, and this is not good for your health as 
it will lead to obesity but at the same time in the canteen we are selling all the wrong stuff. 
This is absolutely not done!” (Teacher 9) 
 
“Definitely schools are giving a contradictory message! There is no doubt that it is 
confusing! If schools are teaching something, then they must follow it! If they are not doing 
so, then it is absolutely wrong! It has a bad impact on the kids.”  (Principal 9) 
 
“Yes, propagating healthy food messages in the curriculum and selling junk food in the 
canteen can be called an irony and therefore schools should try to sell more healthy foods.” 
(Parent 13) 
 
In an attempt to resolve the contradiction between curriculum and canteen, the 
participants recommended that school authorities should closely monitor the 
canteen menu by curtailing the sale of unhealthy foods while promoting the sale of 
healthy foods. 
“School authority should be more conscious of having healthier options like fruit juices, for 
example they can sell watermelon juice, lime juice, instead of selling unhealthy stuff…….” 
(Teacher 5) 
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“They (school authorities) should include more of healthy foods, vegetable sandwiches, 
salads or something like that.” (Adolescent 3, Girl) 
 
Influence of media and advertising: The participants claimed that the huge 
volume of advertising of unhealthy foods and beverages fuelled the consumption of 
such products, thereby resulting in less healthy dietary intakes.  
 
“Mass media definitely because they present it (food) in such a lucrative way and definitely 
all youngsters love having those junk stuff!” (Parent 6) 
 
“If someone is trying to diet but once they see these attractive advertisements on TV, oh my 
God then they can’t control! Definitely media is one of the biggest culprits!” (Adolescent 
7, Girl) 
 
“On TV food is presented in a nice way and so we get attracted to those things easily……” 
(Adolescent 12, Boy) 
 
“We live in a consumerist society and therefore we have some very powerful media around 
us all the time flashing things, all kinds of things even food, it’s very difficult to come out of 
all that, especially the adolescents because they have very impressionable minds……...”  
(Principal 4) 
 
Furthermore, the tempting food adverts were criticised for playing with the 
sentiments of adolescents by targeting their social identity, social popularity and 
physical appearance. This included the endorsement of unhealthy food products by 
movie stars, models and sportspersons. Since, media and sporting personalities 
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serve as role models for youngsters, adolescents tried to emulate them which in turn 
was reflected in their consumption of endorsed products. Some interviewees 
proposed that it was the moral responsibility of the celebrities to positively 
influence the young people by endorsing healthy foods and drinks. 
 
“Because you see now the entire culture among the youth is different like every day their 
pictures are being uploaded on the social network websites, and there is Instagram and 
snapshots and this is why physical image of the self is very important. This is mainly driven 
by constant flashing of thin images on TV or social network. So they start skipping meals 
and things like that they get into very, very nasty kinds of food habits so this is something 
which even overpowers the peer group at times.” (Teacher 2) 
 
“I have to say self-appearance is very important. They watch TV and are greatly influenced 
by those thin TV personalities and many a times resort to crash dieting. They become 
anorexic. Some of them suffer from bulimia also.” (Parent 6)  
 
“Firstly I would say mass media; the advertisements on TV have a huge impact on children. 
They (adolescents) just can’t resist the advertisements. If they see their favourite filmstar 
selling Pepsi (a brand name for soft drink), they just can’t control it! They just have to have 
that Pepsi as they are big fan followers of that star, Right! I personally feel that all these so 
called youth icons should not promote things like Maggi (a brand name for instant 
noodles), Pepsi as they are not good for children! I feel it’s not right! They should stop 
promoting these things you know! I don’t understand why they can’t endorse good stuff!” 
(Principal 4) 
 
In contrast, six participants, mainly teachers and principals, recognised the positive 
role of television in the adolescents’ world since it encouraged teenagers to learn to 
cook. Cooking shows (like Master Chef) were seen to be useful and pragmatic 
148 | P a g e  
 
sources of food and nutrition information for young people. They were seen as a 
way to improve students’ awareness of foods and encouraged them to take part in 
various food-related tasks. In addition, they appeared to inspire many youngsters to 
pursue a career in the hospitality industry. 
 
“See mass media has both good and bad effect on children.  I mean that show Junior 
Master Chef has created some interest in children towards food. I feel that’s good! 
(Teacher 12) 
 
“You know these TV shows have influenced the kids in a big way! I have seen kids taking 
interest in cooking and food shopping. Because of these shows kids are now much aware of 
the different kinds of food available in the market. Many of them (adolescents) have shown 
a strong desire to join the hotel industry in future.” (Teacher 7) 
 
“Like the TV channels have lot of food shows nowadays so as a result there is always a 
keenness to be involved in food…….” (Principal 8) 
 
Secondary themes 
The influence of teachers and family meal time rules on adolescent dietary 
behaviours also emerged as secondary themes. 
Seven participants (four school principals and three parents) reported that young 
people often look for role-models in different adults, including their parents and 
teachers. Teacher modelling of healthy eating was recognised as an important 
facilitator to support healthy eating among adolescents. The participants felt that 
adolescents were more likely to indulge in healthy eating, if they saw their teacher 
performing such practices. Moreover, it was emphasised that adolescents held their 
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teachers in high regard and therefore their support for healthy eating would 
motivate them to eat healthily. 
 
 “Actually for most of them (adolescents) their teacher is their role model so it is easier for 
them to follow her. So if the teacher has good food habits then it will definitely reflect in her 
teachings and it will have positive impact on the food habits of her students” (Parent 8) 
 
“I think the teacher plays a pivotal role, if the teacher can and if the teacher does look good 
and eats healthy then I think that leaves an indelible and a lasting impression on the child’s 
mind….....” (Principal 8) 
 
“Secondly, I feel it’s the teacher because teacher’s words are like Bible’s words for the 
students! Undoubtedly, kids like to copy their teachers as they see them as role models.” 
(Principal 9) 
 
Eight parents and four adolescents claimed that parents often exercised control over 
their adolescents’ dietary behaviour by setting meal time rules, and they expected 
their teenagers to comply with them. Moreover the parents noted that if adolescents 
were expected to obey the family meal time rules, then this should start early in life.  
 
“You know there is a rule in my house where all the family members have their dinner 
together, so even if I want to watch TV; I am not allowed to do so. I have to eat the dinner 
first with everyone and then watch TV.” (Adolescent 5, Girl) 
 
“Let me tell you that since she was 3 years old, I and my husband have taught her 
(adolescent) not to talk while eating, we have told her its bad habit! I must say that I am 
very lucky because till date she listens to us!” (Parent 1) 
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In contrast to these opinions, three parents noted that they did not impose any such 
rules on their adolescents. They felt that by imposing such rules, they would 
provoke the rebellious attitudes in their adolescents. 
 
“As such we (parents) do not follow any food rules at home because you see these kids 
(adolescents) have a revolting attitude, they are so argumentative! Why waste time making 
such rules when you know they are meant to be broken!” (Parent 3) 
 
6.4 Discussion 
For the success of healthy eating interventions, it is important to identify the 
potential modifiers of adolescent dietary behaviours (Banna et al. 2016; Pearson et 
al. 2017). The present study employed a qualitative research approach to provide 
insight into the various correlates that can impact food behaviours of adolescents in 
Kolkata, India. The study findings are consistent with known influences of food 
choice (Banna et al. 2016; Pearson et al. 2017; Story et al. 2002b) and thus, could 
underpin future nutrition interventions aiming to inculcate healthy eating habits in 
adolescents. 
Influence of parents: Although adolescence is associated with increased autonomy 
(World Health Organization 2003), parents still remain the primary influence on 
adolescents’ food habits as reported by most participants. Similar views have been 
widely reported in the literature (Banna et al. 2016; Pearson et al. 2017; Story et al. 
2002b). The feeding practices adopted by the parents were a reflection of three 
different parenting styles including authoritative (firm and supportive), authoritarian 
(firm but uninvolved) and permissive or indulgent (lenient and supportive) (Birch et 
al. 2001; Hughes et al. 2005; Kremers et al. 2003). These parenting styles could 
inform the development of future school-based nutrition interventions for parents to 
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help them understand the different approaches of inculcating healthy eating habits 
in their young ones. For example, schools might educate authoritarian parents to 
become less strict (i.e. adopt authoritative parenting measures) as this will help their 
adolescents to grow as independent adults. 
An authoritative feeding style is primarily characterised by firm and supportive 
behaviours whereas the authoritarian feeding style includes punitive and power-
affirming behaviours (Birch et al. 2001; Hughes et al. 2005; Kremers et al. 2003). 
Some participants reported that many Indian parents supported their adolescents to 
eat healthily through verbal encouragement and parental role-modelling of healthy 
eating, highlighting the significance of the authoritative parenting style. The use of 
verbal encouragement by authoritative parents has shown to predict positive dietary 
intakes among young people (Granner et al. 2004; Pearson et al. 2009) including 
increased intake of fruits  (Kremers et al. 2003; Pearson et al. 2010a) and reduced 
intake of sugary drinks (De Bruijn et al. 2007; Van der Horst et al. 2007).  
In contrast, some participants mentioned more stringent practices e.g. coercion is 
frequently employed by Indian parents to make adolescents eat healthy food. Such 
authoritarian feeding practices have been linked to the development of unhealthy 
food habits in a number of studies (Arredondo et al. 2006; Berge et al. 2010; Fisher 
& Birch 1999). For example, Berge et al. (2010) found that American adolescent 
daughters of authoritarian parents had low intakes of fruits and vegetables. This 
suggests parents should be discouraged from adopting stern parental directives, to 
facilitate healthy eating among adolescents. 
Only two participants described the use of permissive feeding practices, where 
parents let their adolescents choose foods freely. An Australian study found that 
adolescents who were free to choose any food product from fast food outlets were 
152 | P a g e  
 
frequently allowed to eat whatever foods they wished at home (MacFarlane et al. 
2007). This form of parenting has also been associated with increased intakes of 
fruits and vegetables among adolescent girls (Berge et al. 2010) and boys (Stephens 
et al. 2011). Despite these positive findings, permissive style appears to be 
generally associated with unhealthy food consumption in adolescents (Blissett 
2011; Hughes et al. 2008; Hurley et al. 2011). Overall, the three feeding styles 
prevalent in India seem to be similar to those reported in the Western world, though 
authoritative and authoritarian styles may be more prevalent in Indian settings. 
Parents regulated their adolescents’ food intake by setting different types of food 
rules which they thought encouraged their adolescents to eat nutritious foods while 
restricting the intake of nutrient poor products. This strategy is consistent with 
findings reported in previous investigations (De Bruijn et al. 2007; MacFarlane et 
al. 2007; Molaison et al. 2005). For instance, two cross-sectional studies conducted 
on Italian (Verzeletti et al. 2010) and Dutch adolescents (Tak et al. 2011) reported 
that adherence to stern rules limiting soft drink consumption was linked to reduced 
consumption of such beverages. In the same vein, a Dutch longitudinal study 
reported similar findings (Ezendam et al. 2010).  
On the other hand, some participants noted that there were also homes where there 
are no firm food rules and regulations. A number of studies in the past have 
reported that the absence of such meal time rules resulted in an increased intake of 
high-fat, high-sugar and high-salt foods along with reduced intake of fruits among 
young people (De Bourdeaudhuij 1997; Haerens et al. 2008; Hill 2002).  Hence, 
parents might be encouraged to form meal time rules which positively impact the 
meal practices of the young people. 
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The influence of parental role-modelling of healthy eating on adolescents’ food 
behaviours was also described by a number of respondents. This parental role-
modelling of healthy eating has been positively linked to the fruit and vegetable 
intakes of adolescents (Young et al. 2004). Further, the lack of parental role-
modelling has been criticised for limiting adolescents’ intake of healthy foods 
(Evans et al. 2006; Hanson et al. 2005; O'Dea 2003).  
During late and middle adolescence parents exercise less control over their off-
spring as reported by the interviewees, an observation also cited by Sawyer and 
colleagues (Sawyer et al. 2012). It was reported that many adolescents did not pay 
much heed to their parents, suggesting the weakening of parental influence during 
this stage. Due to their newly acquired autonomy (World Health Organization 
2003), adolescents are prone to experimentation and therefore trying new foods may 
be a common practice (Story et al. 2002b). This practice left parents struggling as 
they found it difficult to mentor their adolescents in the right direction.  
Parental lifestyles were also seen to impact negatively on the diets of their 
adolescents. Because of busy work schedules many parents could not provide 
home-prepared meals, thereby, limiting their adolescent’s chances of consuming 
healthy meals. With the rise in female employment outside the home (Desai & Jain 
1994; Sooryamoorthy 2012; Srinivas 2006), the majority of urban Indian families 
appear to prefer foods which eliminate time consuming and laborious cooking 
techniques (National Institute of Nutrition 2010). That is, they are replacing 
traditional home-cooked foods with ultra-processed convenience foods (National 
Institute of Nutrition 2010). Perhaps, time-pressed parents may need to learn time 
management skills to support their adolescents in consuming home-cooked, healthy 
foods. Alternatively, food producers can also make use of quick meal options like 
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15 minute meals, pre-cut vegetables etc., to produce healthy meals for time-poor 
families. 
Influence of peers: In addition to parental influences, peers were also recognised as 
important influences over adolescents’ food behaviours. A common observation 
was that adolescents’ diets are often a manifestation of their peers’ diets, a finding 
widely published in the literature (Bruening et al. 2012; Grimm et al. 2004; 
Loucaides et al. 2011; Woodward et al. 1996). Peer pressure encouraged 
adolescents to consume unhealthy foods in the company of their friends. This has 
been observed by a number of foreign investigators (Fitzgerald et al. 2013; Hill et 
al. 1998; Monge-Rojas et al. 2005; Wouters et al. 2010). For example, an Irish 
study found that adolescents’ intake of nutrient poor foods was correlated with 
increased peer support for unhealthy eating (Fitzgerald et al. 2013). Nonetheless, 
not all the empirical evidence suggests that peers exert only negative influences on 
adolescents’ eating behaviours. A Cypriot study showed that peer approval of new 
food habits was a strong predictor of healthy eating among adolescents (Kalavana et 
al. 2010). Further, a British study found no correlation between peer pressure and 
adolescents’ food intake (Finnerty et al. 2010). 
Food swapping and sharing was viewed as a regular affair among adolescents. This 
predominantly involved unhealthy foods, a finding consistent with a recent 
Peruvian qualitative study (Banna et al. 2016). The participants also reported that as 
adolescents mature, they frequently exercised their growing autonomy by 
experimenting with novel foods, particularly during outings with friends. This 
suggests that Indian adolescents need to learn to deal with the marketing of these 
new products. Since peers potentially determine food acceptability and selection 
(Contento et al. 2006; Finnerty et al. 2010; Kalavana et al. 2010; Patrick & Nicklas 
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2005; Story et al. 2002b) through social norms (Ball et al. 2010; Lally et al. 2011), 
strategies involving peer-led learning might be useful in improving food choices 
among adolescents.  Perhaps, these strategies could be incorporated into future 
curriculum. 
Peer-led education can be a valuable health promotion strategy (Perry et al. 1986) 
that involves peers in behaviour modification within school settings (Story et al. 
2002a). In previous studies peers have acted as positive role models for healthy 
eating (Bruening et al. 2012; Van der Horst et al. 2008) as well as assisting in the 
reform of social norms (Story et al. 2002a), a finding confirmed by present 
interviewees. Hitherto, this strategy has been efficaciously employed in nutrition 
promotion (Story et al. 2002a); alcohol  (Perry et al. 1993) and tobacco prevention 
(Perry et al. 1992); reproductive health awareness (Parwej et al. 2005) and asthma 
education programs (Shah et al. 2001). 
The home food environment: The interviewees noted that parents mostly engaged 
in healthy food shopping and healthy meal preparation at home. Increased 
household availability of healthy foods is cited as a facilitator of adolescent healthy 
food consumption (Hanson et al. 2005; Kubik et al. 2005; Pearson et al. 2017; 
Stephens et al. 2011). In contrast, the availability of energy-dense snacks in the 
home has also been positively associated with snack food consumption among 
adolescents (Pearson et al. 2017). Indeed, mothers’ consumption of sugar-
sweetened beverages is positively associated with their adolescents’ consumption of 
these beverages (Campbell et al. 2007b). A recent Peruvian study showed that 
parents often brought sugar-sweetened beverages home for their own use (Banna et 
al. 2016). All these findings signify the impact of home environment on adolescent 
food intake. 
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The school food environment: The availability and accessibility of foods in 
schools were viewed as a powerful influence on adolescent food consumption, a 
view widely published in the literature (Briefel et al. 2009b; Mâsse et al. 2014; 
Story et al. 2002b). This high visibility of unhealthy foods is often related to greater 
intake of these foods in secondary school students (Briefel et al. 2009a; Briefel et al. 
2009b; Fox et al. 2009; Mâsse et al. 2014). Such unhealthy practices invited strong 
criticism from the respondents because it was challenging for Indian adolescents to 
eat healthily in such obesogenic school food environments. The contradiction 
between the healthy eating messages in the curriculum and the poor quality of 
canteen foods has been reported previously (Pivcevic 2011; Worsley 2008). 
Therefore, in order to resolve this contradiction, the majority of the participants 
suggested increasing the availability and accessibility of healthy foods in the school 
canteen, a recommendation made by a number of public health professionals 
(Hawkes et al. 2015; Ronto et al. 2016b; Shepherd et al. 2006; Worsley 2008). 
The influence of media and advertising: Finally, the respondents discussed the 
impact of mass media and social media (e.g. Facebook; Instagram) on the dietary 
habits of young people. They believed that the commercial media environment 
triggered the consumption of EDNP foods by influencing the views and values of 
teenagers. In agreement with this finding, Reisch and colleagues reported that food 
commercials have a substantial effect on youngsters’ food-related knowledge, 
attitudes, preferences and practices (Barr-Anderson et al. 2009; Harris & Graff 
2012). In turn, food and beverage advertising increases the desire for consuming 
advertised foods among youngsters (Ghimire & Rao 2013).  
The participants also expressed their concern over the endorsement of unhealthy 
food and beverage products by television and movie celebrities. Most food-related 
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advertisements publicise persuasive food consumption cues (prompts), showcasing 
images of well-known models eating (Harris & Bargh 2009), snacking outside meal 
times and positive sentiments related to “junk” food intake (Harris & Bargh 2009; 
Ouwens 2012). The majority of these celebrities were regarded by the participants 
as youth icons and there was a great tendency among teenagers to emulate them, 
thereby affecting the intake of endorsed products. Similarly, Ghimire and Rao 
(2013) reported that Indian school children were tempted to buy products that had 
been advertised by appeals from their favourite movie stars in the TV commercials 
and therefore demanded their parents to purchase those advertised products. 
In an opposing view, some participants described the positive role of mass media in 
determining young adults’ cooking practices. Therefore, Indian schools could 
probably use programs like ‘Jamie’s Home Cooking Skills’ (a video-based cooking 
skill program adopted by several Australian teachers to inculcate cooking skills in 
secondary school students) (Jamie's Ministry of Food 2012) as a useful model for 
the demonstration of cooking skills. Possibly, the prospective curriculum could also 
focus on creating awareness of, and scepticism about, the use of food marketing 
techniques targeted towards secondary school students. 
Educators were also viewed as significant facilitators of healthy eating among 
young adults.   Rimm-Kaufman et al. (2006) proposed that classroom teachers 
might become good role models for their students by choosing nutritious meals in 
the school canteen and eating lunch with their students. Moreover, Fordyce-
Voorham (2011) suggests that the role of Home Economics educators in educating 
young people about life-long food behaviours is notable because as educators, they 
ought to have the professional expertise to understand their pupils and the world 
they live in. A focus on developing strategies that encourage classroom teachers to 
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serve as positive role models for healthy eating is warranted. This initiative might 
be addressed in the professional training curriculum for teachers. 
6.5 Strengths and limitations of the study 
These have been discussed in Chapter 4. 
6.6 Conclusions 
In summary, the findings of the present inquiry are in line with previous overseas 
research findings. Parents, peers, the home and school food environment as well as 
mass media were perceived as key determinants of adolescent nutrition. These 
findings are likely to be useful for designing effective nutrition interventions to 
inculcate healthy eating behaviour among Indian adolescents. For example, school 
canteens can offer healthy snacks and beverages to inculcate healthy eating habits in 
students. Likewise, parents could increase the availability and accessibility of fresh 
fruits and vegetables at home to increase the intake of these foods in young ones. 
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CHAPTER 7: Methodology for Study 2: The 
Dietary and Lifestyle Survey 
The contents of this chapter have formed the basis for the methods section of the 
following publication: 
Rathi, N, Riddell, L & Worsley, A 2017, ‘Secondary school students’ views of 
food and nutrition education in Kolkata, India’, Health Education, vol. 117, no. 3, 
pp. 310-322. 
Overview 
This chapter describes the methodology implemented in Study 2. The objective of 
Study 2 was to examine the quantity and quality of foods and beverages consumed 
by a sample of adolescent boys and girls, residing in Kolkata, India.  This study is 
vital to this thesis as it is essential to know the dietary quality and eating patterns of 
adolescents prior to the development of healthy eating programs for them. In 
addition, the potential influences on adolescent dietary behaviours including the 
parents, the peer group, the home food environment, the school food environment 
and the mass media were also explored. Socio-demographic characteristics of the 
sample are also reported here. Further development of the FFQ and the test-retest 
study are presented in Chapter 8. The main outcomes of Study 2 are reported in 
Chapter 9. 
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7.1 Introduction 
This chapter outlines the research methodology utilised in Study 2. The research 
design, sampling technique, recruitment procedure, survey instrument, ethical 
procedure and data analyses techniques are reported in this chapter. 
7.2 Aim  
The aim of Study 2 is to describe the food and beverage consumption of Indian 
adolescent boys and girls. 
7.3 Study design and sampling 
The Dietary and Lifestyle (DAL) Survey (Study 2) is a descriptive, cross-sectional 
survey which aims to describe the dietary and lifestyle habits of Indian adolescents 
studying in private Indian secondary schools. At the onset, nine private, secondary, 
English-speaking schools (two co-educational schools, two single-sex boys’ 
schools, and five single-sex girls’ schools) in Kolkata city, India were identified by 
the candidate. This identification was based on candidate’s local knowledge of the 
private school network and her professional links with the private school 
community. Indian adolescents studying in Year 9 formed the study sample. This 
sample selection was restricted to private schools because evidence suggests that 
private school students are comparatively more obese than public school students 
(Ranjani et al. 2016; Subashini et al. 2015). Moreover, the rate of private school 
enrolment is considerably higher than public school enrolment in urban areas (Desai 
et al. 2008).  
The survey participants were recruited through purposive sampling. The study focus 
was limited to Year 9 students for two main reasons. First, adolescents by this age 
have well-developed individual preferences for foods and beverages (Nu et al. 
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1996), and, second, Year 9 students have a less hectic academic timetable in 
comparison to senior school students (i.e. Year 10, 11 and 12). Moreover, no 
national level examinations were scheduled for Year 9 students, thus, facilitating 
data collection.  
Sample size was calculated by using the G*Power statistical software program 
(Version 3.1.9.2) (Faul et al. 2007). Allowing for comparison between the two 
genders along with a power of 80%, an effect size of 0.3 (Cohen’s d), and statistical 
significance of 0.01 (two-tailed test), the minimum number of participants required 
was 548 (i.e. boys=274; girls=274). For this study, the alpha level (significance) 
was set at 0.01, consistent with a wide range of behavioural studies (Cohen 1992). 
The power was set at 0.80 as recommended by Cohen (1992). Because of paucity of 
studies of adolescents’ dietary habits in India, a conservative, small effect size of 
0.3 (Cohen 1988) was postulated for determining the sample size. 
7.4 Development of the survey questionnaire 
A 15-page, adolescent-specific, self-administered, Dietary and Lifestyle 
Questionnaire (DALQ) was exclusively developed for this study. The DALQ is 
provided in Appendix 17. This anonymous questionnaire included 132 closed-
ended questions, four open-ended questions, and a meal based FFQ (Food 
Frequency Questionnaire). Methodological techniques pertaining to questionnaire 
construction as proposed by Dillman (2011) informed the layout of the DALQ. In 
an attempt to achieve a high response rate, questions demanding greater focus and 
interest of the respondents (i.e. food habits) were presented first followed by less 
demanding ones (Dillman 2011). Where applicable, existing survey scales and 
items with established reliability and validity were included in the DALQ. The 
survey measures (excluding the FFQ) included in the DALQ are described below. 
162 | P a g e  
 
Survey Measures 
Socio-demographic data including age (Q3), gender (Q4), religion (Q17), family 
structure (Q18), and employment status of parents (Q19 and Q20) were collected in 
the present study. Adolescents reported their age as ‘14 years’, ’15 years’, or ‘16 
years’. ‘Male’ and ‘Female’ response options were specified for gender. 
Adolescents’ religion was categorised into ten groups: ‘Buddhism’, ‘Christianity’, 
‘Hinduism’, ‘Islam’, ‘Jainism’, ‘Sikhism’, Zoroastrianism’, ‘Any other’, None’, and 
‘Don’t know’. With regards to family structure, students were asked ‘Do your 
grandparents live with you?’ and two response options were provided: ‘Yes’ and 
‘No’. The respondents were asked ‘Is your father employed?’ and ‘Is your mother 
employed?’ Responses included: ‘Yes’, ‘No’, and ‘Don’t know’. If the response 
was ‘Yes’, the adolescent needed to specify the occupation (an open-ended 
response). In addition, two open-ended questions regarding the name of school and 
class details (i.e. section and roll number) were also presented to the students. 
Questions related to vegetarianism, home food environment, school food 
environment, snacking and meal frequencies, fast food eating patterns, food skill 
acquisition at home and school, food and nutrition curriculum, barriers and 
facilitators of healthy eating, food literacy, exposure to mass media, and human 
values were also included in the DALQ. The questions and items were derived 
either from previous validated instruments or from the qualitative study reported in 
Chapters 4, 5 & 6. It should be noted that the questions related to human values 
(Q20-1 to Q20-9), barriers and facilitators of healthy eating (Q16-1 to Q16-11), 
interest in food (Q16-12 to Q16-16), favourite subject (Q21), and number of 
electronic devices at home (Q17-1 to Q17-6)  will not be discussed further as they 
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are beyond the scope of this thesis. A detailed description of the survey measures 
included in this thesis and their response scales is provided in Table 7.1.  
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    Table 7.1: Description of survey measures (excluding the meal-based FFQ) used in the DALQ 
 Measure Responses Source 
Vegetarianism  Five  items examining vegetarianism: 
‘About how often do you eat the following’ 
‘Milk and milk products (e.g. curd, cheese)’ (Q5-1), 
‘Egg’ (Q5-2), 
‘Fish’ (Q5-3), 
‘White meat (e.g. chicken)’ (Q5-4), and 
‘Red meat (e.g. mutton)’ (Q5-5) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from 
Robinson-O'Brien et al. (2009) 
Family food 
rules 
Five  items examining family food rules: 
‘About how true are the following…….?’ 
‘I can eat whatever I like at home’ (Q7-1), 
‘During meal times, I’m allowed to put the TV on’ (Q7-2), 
‘At mealtimes I have to follow certain rules (e.g. not talking with my mouth full)’ 
(Q7-3), 
‘I’m expected to eat all the foods served even if I don’t like them’ (Q7-4), and 
‘I’m allowed to buy whatever I want from fast food joints’ (Q7-5) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from  
Fulkerson et al. (2006) 
 
 
 
 
Meal 
frequency 
Three items examining the frequency of meals: 
‘About how often do you…?’ 
‘Eat breakfast’ (Q9-1), 
‘Eat lunch’ (Q9-2), and 
‘Eat dinner’ (Q9-3’ 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from  
Neumark-Sztainer et al. (2002) 
Snacking 
episodes 
Nine items examining episodes of snacking:  
‘About how often do you…?’ 
‘Eat snacks on the ‘run’ (e.g. while on your way somewhere)’ (Q9-9), 
‘Eat snacks while doing homework or working’ (Q9-10), 
‘Eat snacks all day long’ (Q9-11), 
‘Eat snacks after school’ (Q9-12), 
‘Eat snacks on the way to or from school’ (Q9-13), 
‘Eat snacks in the middle of the night’ (Q9-14),  
‘Eat snacks while hanging out with friends’ (Q9-15), 
‘Eat fast food as snacks’ (Q9-17) , and 
‘Taken packed snacks from home to school’ (Q9-16) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from 
Savige et al. (2007a) 
 
 
 
 
 
 
 
Original; Based on qualitative 
investigation (Q9-16)* 
      *Based on Chapter 5 findings 
 
 
165 | P a g e  
 
    Table 7.1: Description of survey measures (excluding the meal-based FFQ) used in the DALQ (continued) 
 Measure Responses Source 
Snacking venue One item examining snacking venue: 
‘From where do you usually acquire snack foods?’ (Q10) 
‘Home’, ‘School canteen’, ‘Street 
hawker’, and ‘Fast food joint’  
(Scored 1-4) 
Original; Based on qualitative 
investigation* 
Fast food eating 
pattern 
 
Four items examining fast food eating pattern: 
‘About how often do you…?’ 
‘Eat fast food for breakfast’ (Q9-4), 
‘Eat fast food for lunch’ (Q9-5), and 
‘Eat fast food for dinner’ (Q9-6) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from 
 Savige et al. (2007a) 
 
School-time dietary 
behaviours 
 Three items examining school-time dietary behaviours:  
‘About how often do you…?’ 
‘Buy food or drinks from the school canteen’ (Q13-1), 
‘Buy food or drinks on the way to or from school’ (Q13-2), 
 ‘Eat home prepared lunch box in school’ (Q13-3) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from  
Cleland et al. (2004)  and 
Savige et al. (2007a) 
 
 
Food skill 
acquisition at 
school 
Three items examining food skill acquisition at school: 
‘How would you rate the following statements?’ 
‘I have learnt to cook at school’ (Q15-13), 
‘I have learnt to plan my meals at school’ (Q15-14), and 
‘I have learnt about food shopping at school’ (15-15) 
Five response options ranging from 
‘Strongly disagree’ to ‘Strongly agree’ 
(Scored 1-5) 
Original; Based on qualitative 
investigation^ 
Involvement in food 
shopping 
 Two items examining adolescents’ involvement in food shopping: 
‘About how true are the following…….?’ 
‘I like to shop for food’ (Q7-8)’, and 
‘I go food shopping with my parents? (Q7-9) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Original; Based on qualitative 
investigation^ 
 
Adapted from  
Campbell et al. (2002) 
and 
Neumark-Sztainer et al. (2002) 
 
      *Based on Chapter 5 findings 
      ^Based on Chapter 4 findings. 
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     Table 7.1: Description of survey measures (excluding the meal-based FFQ) used in the DALQ (continued) 
 Measure Responses Source 
Involvement in 
meal planning 
 Two items examining  adolescents’ involvement in meal planning: 
‘About how true are the following…….?’ 
‘I enjoy meal planning’ (Q7-11), and 
‘I plan my own meals’ (Q7-12) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Original; Based on qualitative 
investigation^ 
Involvement in 
cooking 
Three items examining  adolescents’ involvement in cooking: 
‘About how true are the following…….?’ 
‘I help my parents in cooking’ (Q7-14), 
‘I like cooking’ (Q7-18), and 
‘ I cook my own food’ (Q7-19) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Original; Based on qualitative 
investigation^ 
Domestic cooking 
responsibility 
Three items examining domestic cooking responsibility: 
‘About how true are the following…….?’ 
‘My mother makes all the food at home’ (Q7-15), 
‘My father makes all the food at home’ (Q7-16), and 
‘The domestic help makes all the food at home’ (Q7-17) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Original; Based on qualitative 
investigation^ 
Parental support 
for acquisition of 
food skills 
 Three items examining  parental support for acquisition of food skills: 
‘About how true are the following…….?’ 
‘My parents encourage me to go food shopping on my own’ (Q7-10),  
‘My parents encourage me to plan my meals’ (Q7-13), and 
‘My parents encourage me to cook’ (Q7-20) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Original; Based on qualitative 
investigation^ 
Barriers to learning 
cooking skills 
 Two items examining barriers to learning cooking skills: 
 ‘About how true are the following…….? 
‘I don’t enjoy cooking’ (Q7-21), and 
‘I don’t have time to cook’ (Q7-22) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Original; Based on qualitative 
investigation^ 
      ^Based on Chapter 4 findings   
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    Table 7.1: Description of survey measures (excluding the meal-based FFQ) used in the DALQ (continued) 
 Measure Responses Source 
Perception of the 
food and nutrition 
curriculum 
 Eight items examining adolescents’ perceptions of the food and nutrition 
curriculum: 
‘How would you rate the following statements?’ 
‘I enjoy studying food and nutrition’ (Q15-5), 
‘I study food and nutrition in Biology/Home Science/Life skills classes’ (Q15-
6), 
‘I feel it is important to study food and nutrition’ (Q15-7), 
‘The food and nutrition curriculum is interesting’ (Q15-8), 
‘The food and nutrition curriculum involves lot of memorisation’ (Q15-9), 
‘The food and nutrition curriculum is easy to understand’ (Q15-10), 
‘The food and nutrition curriculum needs to be changed’ (Q15-11), and 
‘I feel it is important to learn food skills (e.g. cooking, meal planning) (Q15-12) 
Five response options ranging from 
‘Strongly disagree’ to ‘Strongly agree’ 
(Scored 1-5) 
Original; Based on qualitative 
investigation^ 
School support for 
eating healthily 
Two items examining school support for eating healthily: 
‘How would you rate the following statements?’ 
‘My teacher talks about eating nutritious foods’ (Q15-3), and 
‘My school principal talks about eating nutritious foods’ (Q15-4) 
Five response options ranging from 
‘Strongly disagree’ to ‘Strongly agree’ 
(Scored 1-5) 
Original; Based on qualitative 
investigation* 
Accessibility of food 
at home 
Two items examining accessibility of food at home: 
‘About how true are the following…….?’ 
‘There is plenty of food at home’ (Q7-6), and 
‘Vegetables are served at dinner’ (Q7-7) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from 
Neumark-Sztainer et al. (2003)  
 
Availability of foods 
at home 
Seven items examining availability of nutritious foods at home: 
‘About how often are these foods available in your home?’ 
‘Fruits’ (Q8-1), 
‘Vegetables’ (Q8-2),  
‘Fruit juice’(Q8-4), 
‘Cakes/pastries/donuts/biscuits’ (Q8-3), 
 ‘Potato chips or other salty snack foods’ (Q8-5), 
‘Chocolate or other lollies’(Q8-6), and  
‘Soft drink’(Q8-7) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from 
Campbell et al. (2007b) and 
Neumark-Sztainer et al. (2003)  
 
      ^Based on Chapter 4 findings. 
      *Based on Chapter 5 findings. 
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    Table 7.1: Description of survey measures (excluding the meal-based FFQ) used in the DALQ (continued) 
 Measure Responses Source 
Availability of 
nutritious foods at 
school canteen 
Nine items examining availability of nutritious foods at school: 
 ‘About how often are these foods available in your canteen?’ 
‘Fruits’ (Q12-1),  
‘Foods like salads, sandwiches’ (Q12-2),  
‘Fruit juice’ (Q12-6), 
‘Foods like samosa, French fries’ (Q12-3), 
‘Foods like pizza, burger’ (12-4), 
‘Cakes/pastries/donuts/biscuits’ (Q12-5),  
‘Packaged foods like Potato chips’, (Q12-7) 
‘Ice cream’ (Q12-8), and 
‘Soft drink’ (Q12-9) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Original; Based on qualitative 
investigation* 
Healthy canteen 
initiatives 
Two items examining students’ views of healthy canteen initiatives: 
‘How would you rate the following statements?’ 
‘I want the school canteen to sell nutritious foods like salads, fresh fruits’ (Q15-
1), and 
‘The school canteen should not sell fried foods like samosa, French fries’ (Q15-
2) 
Five response options ranging from 
‘Strongly disagree’ to ‘Strongly agree’ 
(Scored 1-5) 
Original; Based on qualitative 
investigation* 
Beliefs about school 
canteen 
Six items examining adolescents’ beliefs of the school canteen: 
‘How would you rate your school canteen for?’ 
‘Supplying fresh foods (e.g. fruit)’ (Q14-1), 
‘Supplying prepared foods (e.g. samosa)’ (Q14-2), 
‘Price of food’ (Q14-3), 
‘Freshness of food’ (Q14-4), 
‘Speed of service’ (Q14-5), and 
‘Nutritional content of food’ (Q14-6) 
Five response options ranging from 
‘Poor’ to ‘Excellent’ 
(Scored 1-5) 
Adapted from 
Maddock et al. (2005) 
 
Influence of peers 
on dietary 
behaviours 
Two items examining the influence of peers on dietary behaviours: 
‘How would you rate the following statements?’ 
‘My friends eat junk foods on most days’ (Q15-16), and 
‘I like to eat whatever my friends eat’ (Q15-17) 
Five response options ranging from 
‘Strongly disagree’ to ‘Strongly agree’ 
(Scored 1-5) 
Original; Based on qualitative 
investigation*^ 
      *Based on Chapter 5 findings 
      *^Based on Chapter 6 findings 
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   Table 7.1: Description of survey measures (excluding the meal-based FFQ) used in the DALQ (continued) 
 Measure Responses Source 
Influence of food 
advertising on 
dietary behaviours 
Two individual items examining the influence of food advertising on dietary 
behaviours:  
‘How would you rate the following statements?’ 
‘I like to eat foods advertised through mass media (e.g. TV, magazines)’ (Q15-
18), and 
‘Nutritious foods are not advertised through mass media’ (Q15-19) 
Five response options ranging from 
‘Strongly disagree’ to ‘Strongly agree’ 
(Scored 1-5) 
Original; Based on qualitative 
investigation*^ 
Time spent on 
viewing electronic 
media 
Four items examining time spent on viewing electronic devices: 
‘On a usual weekday (Monday through Friday), about how many hours do you 
usually spend……? 
‘Watching television or videos/DVDs’ (Q18-1), and 
‘Sitting down at the computer/tablet/smartphone’ (Q18-2), 
and 
‘On a usual weekend day (Saturday and Sunday), about how many hours do 
you usually spend……? 
‘Watching television or videos/DVDs’ (Q19-1), and 
‘Sitting down at the computer/tablet/smartphone’ (Q19-2) 
‘None’, ‘Less than an hour per day’, ‘1-
2 hours per day’, and ‘3 or more hours 
per day’ 
(Scored 1-4) 
Adapted from   
Salmon et al. (2003)  
and 
Salmon et al. (2005) 
Television-time 
dietary behaviours 
Two items examining television-time dietary behaviours: 
‘About how often do you……………?’ 
‘Eat meals (breakfast/lunch/dinner) in front of the TV’ (Q9-7), and 
‘Eat snacks (foods eaten between meals; e.g. milk, soft drink) in front of the 
TV’ (Q9-8) 
Four response options ranging from 
‘Never’ to ‘Always’ 
(Scored 1-4) 
Adapted from  
(Cleland et al. 2008) and  
Hardy et al. (2006) 
      *^Based on Chapter 6 findings
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An important subset of the DALQ was the meal-based FFQ. A FFQ is a 
questionnaire “designed to assess usual eating habits, over recent month or years, 
and comprises a list of foods most informative about the nutrients or foods of 
interest” (Nelson & Bingham 1997). Hitherto, a number of FFQs have been 
developed to examine food habits of children and adolescents in developed 
countries (Cullen et al. 2008; De Cock et al. 2016; Vereecken & Maes 2003; Wong 
et al. 2012). However, because of cross-cultural diversity in eating patterns, these 
previously developed FFQs were unlikely to be relevant for the present context. A 
detailed explanation on the development of FFQ is provided in Chapter 8. 
7.5 Ethics permission 
Ethical approval for the DAL survey was provided by Deakin University’s Faculty 
of Health Human Ethics Advisory Group (HEAG-H 187_2014) (Appendix 18). 
Informed written consent was acquired from all the study participants, and 
appropriate steps were put in place to ensure privacy. Since the participants were 
below 18 years of age, written parental consent was mandatory for participation. 
7.6 Pilot study 
In order to check its face validity and administrative feasibility of the DALQ the 
survey was distributed to a convenience sample of 47 adolescents (aged 14-15 
years) recruited from a private secondary school in Kolkata, India. Researchers 
have recommended a sample size of 30-40 as adequate in preliminary survey 
research (Hill et al. 1998; Johanson & Brooks 2009).  The recruitment procedure for 
the pilot study was similar to that of the large scale survey. In this pilot study, 
adolescents were required to provide feedback on the logical format and readability 
of the DALQ. The adolescents were satisfied with its structure and 
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comprehensibility, and, therefore, no improvements were needed. The pilot data 
was not included in the DAL survey data.  
7.7 Test-retest study 
The DALQ was examined for test-retest reliability. A detailed description of the 
test-retest reliability procedure is provided in Chapter 8. Thirty-seven adolescents 
(15 boys and 22 girls; aged: 14-16 years) recruited from a private secondary school 
completed the DALQ during school hours on two separate occasions, 
approximately four weeks apart. The adolescents were recruited in a similar manner 
to those participating in the larger survey. The students participating in the test-
retest reliability study did not participate in the main DAL survey. In summary, the 
DALQ demonstrated high reliability with a median correlation (Pearson’s 
correlation coefficient) of r=0.635 (p<0.01) for food groups and r=0.771 (p<0.01) 
for other variables (Chapter 8).   
7.8 Administration of the main survey 
Prior to the commencement of the survey, the school principals and teachers were 
given a brief oral introduction to the survey procedures. Teachers were requested to 
assist in the recruitment of adolescents and administration of the survey. During 
morning assemblies, the school authorities invited all year nine students (n=1095) 
to participate in the survey. A recruitment pack (Appendix 19) including a Plain 
Language Statement and Consent Form attached to adolescents’ diaries was sent 
home to obtain informed parental consent. Students were advised to return the 
consent forms within one week. Informed parental consent was obtained from 1079 
adolescents. However, only 1026 adolescents completed the survey as 53 
adolescents were absent on the day of the survey. This sample size assured adequate 
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power for the study (i.e. a power of 97%), an effect size of 0.3 (Cohen’s d), and a 
significance level of 0.01. 
The adolescents did not receive any material reward for their participation. They 
completed the questionnaire in class time on a weekday (i.e. any day between 
Tuesday and Friday as each school’s discretion) in the presence of a class teacher 
and the candidate. The administration of the survey was not feasible on Monday 
because weekly academic tests for year nine students were scheduled for this day in 
the majority of the nominated schools. The survey was administered between 
December 2015 and April 2016. An email including the general results was sent to 
the participating schools in July 2016. 
7.9 Data analysis 
The responses to close-ended questions were assigned a numerical code. For 
example, gender was coded as 1=male, 2=female; age was coded as 1=14, 2=15, 
3=16; frequencies categories were coded as 1=never, 2=sometimes, 3=usually, 
4=always; and attitudinal variables were coded as 1=strongly disagree, 2-disagree, 
3=neutral, 4=agree, 5=strongly agree. Answers to open-ended questions were 
entered as string variables and where appropriate were coded into numeric 
variables. 
Being a paper-based questionnaire, all the data were entered manually by the 
candidate. Examination of the coded data was undertaken using SPSS (Statistical 
Package for Social Sciences) 22.0 version program (IBM Corp. 2013). In order to 
minimise misreporting, an additional person helped the candidate in cross-checking 
the entered data. A thorough inspection of the distribution of categorical variables 
was carried out. If more than 20% of cells had expected counts of less than five, the 
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cells were merged into fewer broader categories. For example, a five point Likert 
scale was collapsed to form a three point scale i.e. ‘strongly disagree’ and ‘disagree’ 
were merged to form one category, ‘strongly agree’ and ‘agree’ to form another, 
leaving ‘neutral’ as a separate category. 
Data regarding food intake, vegetarianism, home food environment, school food 
environment, snacking and meal frequencies, fast food eating patterns, food skill 
acquisition at home and school, food and nutrition curriculum, barriers and 
facilitators of healthy eating, food literacy, exposure to mass media, and human 
values were examined using descriptive statistics. These included means, standard 
deviations, frequency counts, and percentages. All data were analysed by the sex of 
the adolescent. Comparisons between the responses of boys and girls were 
performed via cross-tabulation analyses (chi-square tests). 
Tests for normality were performed on those food group scores to be used in 
parametric statistical tests. This included examination of histograms with normal 
curves, skewness and kurtosis values and the Kolmogorov-Smirnov statistic. Data 
were checked for outliners by examination of box plots, histograms and extreme 
values tables. Since, the majority of the dietary variables were non-normally 
distributed, the Mann-Whitney Test, a non-parametric test was used to compare the 
mean food group scores of the boys and girls. 
Type 1 error is a common shortcoming associated with population-based surveys 
(Cohen 1992). To reduce this error rate, a stringent criterion for determining 
statistical significance was adopted: an alpha level of p<0.01 was selected to 
determine statistical significance (Cohen 1992). 
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7.10 Socio-demographic characteristics of the sample 
In total, 1026 year nine students completed the survey, the response rate was 95% 
of eligible students with written parental consent and 94 % of all invited students. 
The socio-demographic characteristics of the sample are presented in Tables 7.2 
and 7.3. The majority of the respondents were female (65.3%) (Table 7.2). The 
largest group of participants (86.1%) was between 14-15 years of age, the 
remainder reported their age as 16 years (13.9%). Hinduism was the most common 
religion with 70.7% disciples, followed by Islam (16.9%) and Jainism (7%). Other 
religious groups like Sikhism (0.8%) and Christianity (0.9%) were represented by 
minorities. 
 
Nearly three-fifths of the adolescents (58.1%) were part of a joint-family (extended 
family i.e. staying with grandparents) structure whereas the remaining two-fifths 
(41.9%) belonged to nuclear families (Table 7.3). With regards to parental 
occupation, more fathers (90.3%) than mothers (20.5%) were employed in the paid 
workforce outside home. Adolescents’ fathers were mostly involved in business 
(53.3%) whereas mothers were predominantly homemakers (79.9%).  
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Table 7.2: Socio-demographic characteristics of adolescents (n=1026) 
 Total 
% (N) 
Boys 
% (N) 
Girls 
% (N) 
χ2 
 
df p-value 
Gender 100.0 (1026) 34.7 (356) 65.3 (670) N.A. N.A. N.A. 
Age    36.438 2 <0.001 
14 years 44.0 (451) 51.7 (184) 39.9 (267)    
15 years 42.1 (432) 43.0 (153) 41.6 (279)    
16 years 13.9 (143) 5.3 (19) 18.5 (124)    
Religion    96.378 8 <0.001 
Christianity 0.9 (9) 0.8 (3) 0.9 (6)    
Hinduism 70.7 (725) 77.0 (274) 67.3 (451)    
Islam 16.9 (173) 3.1 (11) 24.2 (162)    
Jainism 7.0 (72) 11.8 (42) 4.5 (30)    
Sikhism 0.8 (8) 1.7 (6) 0.3 (2)    
Zoroastrianis
m 
0.1 (1) 0.0 (0) 0.1 (1)    
Any other 0.3 (3) 0.3 (1) 0.3 (2)    
None 2.1 (22) 2.8 (10) 1.8 (12)    
Don’t know 1.3 (13) 2.5 (9) 0.6 (4)    
N.A. Not Applicable 
 
 
Table 7.3: Demographic characteristics of adolescents’ parents (n=1026) 
  % N 
Family Status Joint family 58.1 596 
 Nuclear family 41.9 430 
Father’s employment status Yes 90.3 926 
 No  4.4 45 
 Don’t know 5.4 55 
Mother’s employment status Yes 20.5 210 
 No 76.6 786 
 Don’t know 2.9 30 
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CHAPTER 8: Study 2: Development of a meal-
based FFQ for Indian adolescents 
Overview 
This chapter focuses on the development of a novel meal-based FFQ appropriate for 
Indian adolescents. The FFQ was an integral part of the Dietary and Lifestyle 
Questionnaire (DALQ) as mentioned in Chapter 7. The test-retest reliability of the 
new-developed FFQ is also reported here. This novel FFQ yielded good test-retest 
reliability with a median correlation (r) of 0.64 (p<0.01). The implications of these 
findings are further discussed in the chapter. 
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8.1 Introduction 
In Chapter 7, a new survey instrument, the DALQ (Dietary and Lifestyle 
Questionnaire), examining the dietary intakes and lifestyle of Indian adolescents 
was described (Section 7.4). An important component of this DALQ was the meal-
based FFQ (Food Frequency Questionnaire). Since, the food habits of Indian 
adolescents have been little explored, there is an opportunity to design an easily 
administered survey instrument to describe Indian adolescents’ diets. The FFQ is 
one of the most commonly used dietary survey tools in nutritional epidemiology 
(Cade et al. 2002; Cade et al. 2004; Marshall et al. 2016; Nelson & Bingham 1997; 
Rodrigo et al. 2015). A FFQ has several advantages: the administration of a FFQ 
does not modify the regular food habits of informants, trained interviewers are not 
required (when self-administered), they are cost-effective, and less labour-intensive 
than 24 hour diet recall and estimated diet records. (Magarey et al. 2011; Nelson & 
Bingham 1997; Rodrigo et al. 2015; Subar 2004). Considering these advantages, the 
FFQ is an ideal dietary assessment tool in the present context. For a detailed 
explanation of issues related to the development of the FFQ, refer to Appendix 20. 
Internationally, a number of reliable FFQs are available for use among young 
people (Cullen et al. 2008; Vereecken & Maes 2003; Wong et al. 2012); however, 
these FFQs may not be applicable to the Indian context because of cultural 
differences in dietary patterns (Vecchio et al. 2014). Moreover, because of India’s 
cultural diversity (Vecchio et al. 2014), the food habits of Indians vary from one 
state to another (Bowen et al. 2012; Singhal et al. 1997). Some validated, 
interviewer-administered FFQs have been developed for use among adults in 
Western India (Hebert et al. 1999), Southern India (Bharathi et al. 2008; Hebert et 
al. 1998; Sudha et al. 2006) and central India (Bowen et al. 2012). However, no 
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reliable FFQ is available for use among adolescents in Kolkata (eastern India). 
Therefore, a new FFQ is warranted to assess the food habits of adolescents in 
Kolkata city. 
8.2 Aim 
To develop a meal-based FFQ appropriate for Indian adolescents and to examine 
the test-retest reliability of this newly-designed FFQ. 
8.3 Methods 
FFQ development 
The Childhood Determinants of Adult Health (CDAH) study (Smith et al. 2012) 
and the first pass of ASA24-Kids-2014 program (National Cancer Institute 2014) 
informed the structure of the food list in the FFQ. Both the CDAH study (Smith et 
al. 2012) and the ASA24-Kids program (National Cancer Institute 2014) use a 
meal-based enquiry tool which allows respondents to record different meals and 
snacks consumed by them at various time intervals during a particular day. A meal-
based FFQ accommodates a wide variety of meals and snacks including mixed 
dishes (Nelson & Bingham 1997). Therefore, the current FFQ was designed to 
provide data on meal patterns across the day and not just overall food intake. 
In order to establish the list of food items, meals and snacks to be included in the 
FFQ, 54 adolescents (aged 14-15 years) attending a private school in Kolkata were 
asked to recall the food and beverage items consumed by them on the previous day 
for two consecutive days including one weekday and one weekend day. All the food 
and beverage items were recalled on a food List (Appendix 21 – Weekday Food 
List; Appendix 22 – Weekend Food List). These lists were further used to inform 
the development of the meal-based FFQ. As all foods were consumed in 
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frequencies ≥ 5 (5 was the least reported frequency) occasions by the students, all 
recalled food items were included in the FFQ (Table 8.1). The foods reported by 
the adolescents yielded 59 novel food items for inclusion in the FFQ (Table 8.1).  
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Table 8.1: The list of 59 food and beverage items comprising the FFQ and the 
numbers of students consuming these foods 
Food Items Number of 
students 
Cereals  
Breakfast cereal 42 
Bread/Toast 49 
Sandwich 37 
Semolina 5 
Rice flakes 5 
Chapati (Indian bread) 54 
Parantha (shallow-fried Indian bread) 24 
Luchi/Puri/Kachori (deep-fried Indian bread) 12 
Rice  52 
Idli (a savoury cake made by steaming a fermented batter of rice and de-husked black lentils) 9 
Dosa (a pancake made from a fermented batter of rice and de-husked black lentils) 5 
Puffed rice 24 
Pulses and Legumes  
Pulse dish e.g. lentils, green gram pulse 29 
Legume dish e.g. red kidney beans 13 
Vegetables  
Potato dish e.g. mashed potato 45 
Green leafy vegetable dish e.g. spinach curry 19 
Other vegetable dish e.g. stuffed bitter gourd, pumpkin curry, vegetable korma (an aromatic and 
spicy curry with mixed vegetables), vegetable jhalfarezi (a semi-dry recipe with a mix of 
vegetables cooked in a tomato based gravy). 
33 
Fruits  
Apple 15 
Banana 26 
Sweet lime 8 
Pear 9 
Grapes 5 
Orange 5 
Fruit Juice (Tetrapack/Fresh) 13 
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Table 8.1: The list of 59 food and beverage items comprising the FFQ and the 
numbers of students consuming these foods (continued) 
Food Items Number of 
students 
Milk and milk products  
Milk 49 
Lassi (a yogurt-based drink) 13 
Cottage cheese (paneer) dish e.g. paneer butter masala (cottage cheese cooked in crème sauce), matar 
paneer (a preparation of peas and cottage cheese in a tomato based sauce) 
28 
Non-vegetarian food products  
Boiled egg/omelette 20 
Egg dish e.g. egg curry, 9 
Chicken dish e.g. chilli chicken 12 
Fish dish e.g. fish fry  14 
Red meat dish e.g. mutton curry 5 
Energy-dense snacks  
Biscuits/cookies 14 
Cake/pastries 23 
French fries 39 
Pav bhaji (a thick vegetable curry usually prepared in butter and served with a soft bread roll) 25 
Samosa (fried triangular-shaped pastry shell with a filling of spiced potatoes, onion, peas, or cheese) 
noodles 
45 
Packaged potato chips 40 
Pizza 24 
Burger 29 
Chole bhature (a combination of spicy chick peas and fried breads made of refined wheat flour) 17 
Ice cream 24 
Ice candy 9 
Chocolates 24 
Pani puri (fried puff-pastry balls filled with spiced mashed potato, spiced water and tamarind juice) 39 
Vegetable roll/wrap 11 
Chicken roll/wrap/nuggets 14 
Egg roll 5 
Momos (a steamed refined wheat flour dumpling filled with meat/vegetables) 19 
Indian savoury e.g. bhujia (a crispy deep-fried snack prepared by using gram flour and spices) 12 
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Table 8.1: The list of 59 food and beverage items comprising the FFQ and the 
numbers of students consuming these foods (continued) 
Food Items Number of 
students 
Popcorn 33 
Noodles 39 
Nutrient-poor beverages  
Tea e.g. black tea, milk tea, Irish tea 29 
Coffee e.g. cold coffee, black coffee 15 
Health drink e.g. Bournvita, Horlicks (brand name for health drinks) 44 
Soft drink e.g. Sprite, Coke, Pepsi 46 
Energy drink e.g. Red Bull, Gatorade 22 
Hot chocolate 13 
Water i.e. Household or school tap water and mineral (bottled)  and non-mineral (bottled) water 54 
 
 
 
The 59 food and beverage items were distributed across different time intervals of 
the day. Seven time slots for the previous day (i.e. 24 hours from 6.00 am to 5.59 
am) comprising 6.00am – 9.59 am, 10.00am – 11.59am, 12.00 noon – 2.59pm, 
3.00pm – 5.59pm, 6.00pm – 7.59pm, 8.00pm – 10.59pm and 11.00pm – 5.59am 
were included in the FFQ.  A number of food items were included twice or three 
times in the FFQ as they may be consumed across multiple meal or snack 
occasions. For example, apple was listed three times, once each between 6.00 am 
and 9.59 am, 10.00 am and 11.59 am, and 6.00 pm and 7.59 pm. Therefore, there 
was a total of 131 food listings in the FFQ. No identifiers such as ‘Breakfast’ or 
‘Lunch’ were assigned to these times. 
Three point serving response scales were employed to record the previous day’s 
food consumption. These response scales were calibrated according to the type of 
food or beverage. For example, food items like vegetable dishes were assessed in 
katoris (e.g., ½ katori = 1 serving, 1 katori = 2 servings, and 2 katoris or more = 3 or 
more servings; katori is Indian equivalent of a bowl). For beverage items like 
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coffee, responses were measured in cups (e.g. ½ cup = I serving, 1 cup = 2 servings, 
and 2 cups or more = 3 or more servings). These serving sizes specified in the FFQ 
do not relate to any national dietary guidelines. Nevertheless, the serving sizes were 
informed by Bowen’s FFQ (Bowen et al. 2012). Bowen and her colleagues used 
different serving measures in the form of glass, katori etc (Bowen et al. 2012). 
Pictorial depictions of serving measures i.e. katori (1 katori = 150 ml), glass (1 glass 
= 250 ml; ½ glass = 1 serving, 1 glass = 2 servings, 2 glasses or more = 3 or more 
servings) and cup (1 cup = 200 ml) were presented in the questionnaire to aid 
reporting. Detailed instructions for completing the FFQ were provided as follows: 
“Tell us what you ate and drank yesterday. (Circle foods and beverages 
consumed by you at different intervals of day from the list given on page No. 2 to 
page No. 8 (Q6-1 to Q6-131). Also mention the serves (katoris/pcs/glasses/packets) 
for the food/meal/snacks/drink consumed by you. The serve guide given on the 
following page will help you in reporting the serves.)” A detailed description of the 
serving sizes is presented in Table 8.2.  
Prior to the test-retest study, the FFQ, was pre-tested to elicit students’ (n=47; aged 
14-16 years) opinions regarding the length, logical structure and readability of the 
questionnaire to inform further modification of the questionnaire.  
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Table 8.2: The description of serving sizes included in the FFQ 
One serving Two servings 3 or more 
servings 
Food/Beverage items 
½ katori 1 katori 2 katoris or more Breakfast cereal, Semolina, Rice flakes, Rice, Puffed rice, 
Pulse dish, Legume dish, Pulse dish, Potato dish, Green 
leafy vegetable dish, Other vegetable dish, Grapes, 
Cottage cheese dish, French fries, Indian savoury e.g. 
Bhujia, Popcorn, and Noodles. 
1 piece 2 pieces 3 pieces or more Bread/Toast, Sandwich, Chapati, Parantha, 
Luchi/Puri/Kachori, Idli, Dosa, Apple, Banana, Sweet 
lime, Pear, Orange, Boiled egg/omelette, Egg dish, 
Chicken dish, Fish dish, Red meat dish, Biscuits/cookies, 
Cakes/pastries, Pav Bhaji, Samosa, Pizza, Burger, Chole 
bhatura, Chocolates, Pani puri, Vegetable roll/wrap, 
Chicken roll/wrap/nuggets, Egg roll, and Momos 
½ glass 1 glass 2 glasses or more Fruit juice, Milk, Lassi, Health drink, Soft drink, Hot 
chocolate, Energy drink, and Water 
½ cup 1 cup 2 cups or more Tea and coffee 
½ packet 1 packet 2 packets or more Packaged potato chips 
1 scoop 2 scoops 3 scoops or more Ice cream 
1 stick 2 sticks 3 sticks or more Ice candy 
 
Sampling and Survey Administration 
Convenience sampling informed the recruitment of a sample from an English-
speaking, co-educational, private secondary school situated in Kolkata Metropolitan 
area. A total of 37 adolescents (15 boys and 22 girls; age: 14-16 years) studying in 
Year 9 participated in this test-retest reliability study.  
The participants completed the FFQ on two occasions (similar weekdays), four 
weeks apart. On both the occasions, the present test-retest survey was performed 
during school hours in the presence of a teacher and the candidate between August 
and September 2015. 
An information/invitation letter and consent form (Appendix 19) for both parents 
and students were handed out by the school authorities. Before participating in the 
study, students were expected to provide written informed consent. Parental consent 
was required prior to participation. No rewards were given to the students for 
participation.  
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Data analysis 
For the purpose of data analysis, the 59 food and beverage items in the FFQ were 
classified into nine food groups: cereals, pulses and legumes, vegetables, fruits, 
milk and milk products, non-vegetarian food products, EDNP snacks, nutrient-poor 
beverages, and water. Out of these nine food groups, six food groups were 
consistent with food group naming used in Bowman’s FFQ (Bowen et al. 2012); a 
validated FFQ suitable for use among urban and rural adult Indian populations 
(Bowen et al. 2012). However, Bowen’s FFQ (Bowen et al. 2012) did not include 
snacks, beverages, and water, therefore, these three food groups were added to the 
present FFQ.  
The food intakes of the adolescents were calculated by summing the serving scores 
of all the food items within the nine food group categories. For example, for 
‘cereals’ consumption, an adolescent who reported consuming two servings (two 
slices of bread) of bread between 6.00 am and 9.59 am (scored 2), three or more 
servings of rice between 12.00 noon and 2.59 pm (scored 3), one serving of puffed 
rice between 3.00 pm and 5.59 pm (scored 1) and one serving of chapatti between 
8.00 pm and 10.59 pm (scored 1) was allocated a total score for cereals of 
2+3+1+1=7 servings/day. 
Statistical analyses were performed using the SPSS 22.0 version program (IBM 
Corp. 2013). The test-retest reliability of the FFQ was assessed using Pearson’s 
correlation coefficient (r). Statistical significance was set at p<0.01. 
8.4 Results 
Among the 59 food items recalled by the adolescents, chapati (Indian bread) and 
water were the most frequently recalled items with a frequency of 54 (Table 8.1). 
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The least frequently reported food items (frequency: 5 i.e. 5 students recalling 
eating these items once) included semolina, rice flakes, dosa, grapes, orange, red 
meat dish, and egg roll (Table 8.1). Chapati (frequency: 54) and rice (frequency: 
52) were the most commonly consumed cereal products. With regards to milk and 
milk products, milk was the most frequent consumed beverage item (frequency: 
49). Potato dish was the most popular vegetable dish (frequency – 45) whereas 
green leafy vegetable dish (frequency: 19) was the least popular vegetable dish 
among the participants. The most frequently reported fruit was banana (frequency: 
26) whereas the least reported fruits were orange and grapes (frequency: 5). Pulse 
dishes (frequency: 29) was consumed more frequently over legume dishes 
(frequency: 13). Boiled egg/omelette (frequency: 20) was the most frequently 
recalled non-vegetarian food product. Samosa (frequency: 45) and soft drink 
(frequency: 46) were the most frequently consumed nutrient-poor beverage 
respectively (Table 8.1). 
No changes to the FFQ were made in response to the pretesting of the FFQ by 
students to assess the length, logical structure and readability of the questionnaire as 
the participants found the questionnaire readable and positive feedback was 
obtained. 
Prior to analysing the test-retest reliability of the food groups, the test-retest 
reliability of the individual food items listed in the meal-based FFQ was also 
examined. These are presented in Appendix 23. The test-retest correlations for the 
food groups ranged from r = 0.48 for cereals to r = 0.85 for fruits, reflecting fair to 
moderate reproducibility (Cade et al. 2002; Willett 2013) (Table 8.3). All 
correlations were statistically significant (p<0.01).  
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Besides analysing the test-retest reliability of the individual food items and food 
groups, other variables included in the DALQ were also checked for test-retest 
reliability. The correlation coefficient (r) values for all the individual items were 
calculated. Out of 130 items analysed, 84 items (65%) had a correlation value (r) of 
>0.7. Most (123 items, 95%) of the correlations were significant at p<0.01 whereas 
only a few variables (7 items) were significant at p<0.05.These results are presented 
in Appendix 24.  
 
Table 8.3: Pearson correlation coefficient (r) values for test-retest reliability of 
food groups included in the FFQ (n=37) 
Food Group  r (Pearson’s) 
# Cereals 0.48 
Pulses and Legumes 0.67 
Vegetables 0.56 
Fruits 0.85 
Milk and milk products 0.59 
Non-vegetarian food products 0.69 
Energy-dense snacks 0.67 
Nutrient-poor beverages 0.62 
Water 0.64 
# All (r) values significant at p<0.01 
 
 
8.5 Discussion 
The present study reports on the development of a meal-based FFQ appropriate for 
assessing food intake in secondary students in Kolkata, India. First, original food 
lists were prepared though the identification of foods and beverages frequently 
consumed by a sample of Indian students. Second, the identified food lists were 
utilised to form the meal-based FFQ, a novel dietary assessment technique for 
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examining food consumption patterns of Indian adolescents. Third, the test-retest 
reliability of this newly developed dietary assessment tool was examined. 
In this article, the test-retest reliability of the meal-based FFQ was established by 
comparing two administrations of the questionnaire over a four-week period. The 
overall median correlation for the nine food groups was 0.64. This test-retest 
reliability for the meal-based FFQ is within the range considered ‘good’ for a FFQ  
(Cade et al. 2002; Willett 2013) and was also similar to the reliability of other FFQs 
designed to assess the dietary intake of adolescents elsewhere (Øverby et al. 2014; 
Wong et al. 2012). For example, in Øverby’s study of Norwegian adolescents, the 
median test-retest correlation value for food groups was estimated as 0.52 (Øverby 
et al. 2014); similarly while Wong et al. (2012) reported a median correlation of 
0.71 for all 34 food groups among New Zealand adolescents. 
The estimated correlations for the individual (nine) food groups (ranging from 0.48 
to 0.85) were comparable with those of other dietary investigations among 
adolescents. For example, Vereecken and Maes (2003) reported correlations for 15 
food items in their 6-10 days test-retest ranging from 0.57 for chips to 0.78 for 
brown bread among 13-14 years old adolescents and  from 0.52 for chips to 0.82 for 
semi-skimmed milk among 11-12 years old adolescents. Similarly, Speck et al. 
(2001) tested the repeatability of a FFQ developed for youth and found correlations 
between 0.46 and 0.85 for their 48-hour retest and between 0.08 and 0.76 for their 
2-week retest. Buzzard et al. (2001) estimated the reproducibility of a 25-item FFQ 
designed for older children and adolescents and reported correlations ranging from 
0.24 to 0.59 in their 4-month test-retest. In general, correlations between 0.5 and 0.7 
have been most commonly reported in repeatability studies (Cade et al. 2002). 
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An important observation that emerged from data analysis was the high reliability 
for fruits (r = 0.85). This might be because the fruits are perceived as healthy foods 
and therefore it could have been over reported in the meal-based FFQ due to social 
desirability (Rodriguez et al. 2011). Moreover, fruit consumption in the present 
study is unlikely to have been affected by seasonal reporting bias (Subar et al. 1994) 
because there was no season change between the administrations of the FFQ on 
both intervals.  
Another important finding was the lower reproducibility for the cereals (r=0.48) in 
comparison to other food groups.  Perhaps, this low reliability could be because of 
the replacement of cereals by other food groups, particularly, the energy-dense 
snacks and the nutrient-poor beverages groups at different intervals during the day. 
This substitution of cereals by energy-dense, nutrient-poor foods is suggestive of 
the rapidly evolving fast food environment in India (Goel et al. 2013; National 
Institute of Nutrition 2010). In recent years, the customary Indian diet has been 
transformed by Westernised diets, with an increased consumption of refined 
carbohydrates and fats (Bachani et al. 2013; Goel et al. 2013; Gupta et al. 2010; 
National Institute of Nutrition 2010). This shift may result in poor quality of life, 
with negative health consequences including obesity, cardiovascular disease, 
hypertension and diabetes (Birch & Anzman 2010; Wang et al. 2009). In the light of 
these consequences, there is an urgent need to inculcate healthy eating habits among 
Indians. In addition, other factors might have influenced the correlation i.e. fasting 
and sporadic use of cereals. Usually on fasting days, Hindus refrain from 
consuming all types of cereals and millets and eat only fruits (Fowler 1997; Mullati 
1995), perhaps; this variance in diet could have impacted the correlation. 
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8.6 Strengths and limitations of the study 
One significant limitation of the present investigation was the small sample size 
(n=37). This sample size was similar to the other reproducibility studies with young 
people (Øverby et al. 2014; Wong et al. 2012), however, the literature suggests that 
a minimum sample size of 50 is desirable (Cade et al. 2002).  In the present context, 
an end of term academic examination was scheduled for students after the test and 
an autumn break was scheduled after the retest, and this might explain the lower 
participation than was originally anticipated (n=50). 
The major strength of this study is the time gap between the administrations of the 
two FFQs, which was four weeks. This inter test period is similar to previous 
reproducibility studies (Cade et al. 2002). For example, Øverby et al. (2014) 
administered a self-administered web-based FFQ 4-week apart among Norwegian 
adolescents (aged 13-14) and reported correlations between 0.35 and 0.67 for food 
groups, similar to the correlations in the present study.  
According to Cade et al. (2002), preferably, a questionnaire should not be retested 
at a very short interval as there is a possibility of informants remembering their 
answers. Nevertheless, a very long time lapse is not desirable as it may allow other 
factors (e.g. random variation in response, seasonal difference in food intake) to 
bring about significant changes in the diet (Cade et al. 2002; Tsubono et al. 1995).  
Another strength of this study was the meal-based design of the FFQ. The FFQ was 
comprehensive, based on adolescents’ experiences, and it encompassed 59 food 
items from different food groups, spread across different time intervals in a day. 
The food list was comprehensive as it included common foods consumed by 
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adolescents, residing in Kolkata, India. It was short and best suited for studies 
involving assessment of dietary patterns of Indian youth in eastern India. 
8.7 Conclusions 
This novel FFQ has sufficient reliability to be useful for estimating the dietary 
intakes of Kolkata adolescents. However, due to cultural diversity, the meal-based 
FFQ may require modification in terms of food items so as to accommodate the 
food preferences of adolescents residing elsewhere in India. Therefore, further 
research must aim to recruit a more diverse and a larger sample in order to estimate 
cultural differences, thus improving the generalisability of the FFQ (Cade et al. 
2002). In addition, the likely overestimation and underestimation of certain food 
items due to social desirability bias needs to be considered while using the FFQ for 
assessing prevalence of food consumption in future (Vereecken & Maes 2003). 
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CHAPTER 9: Study 2: Findings of the Dietary and 
Lifestyle Survey 
This chapter is largely based on two published manuscripts and an accepted 
manuscript: 
Rathi, N, Riddell, L & Worsley, A 2017, ‘Secondary school students’ views of 
food and nutrition education in Kolkata, India’, Health Education, vol. 117, no. 3, 
pp. 310-322. 
Rathi, N, Riddell, L & Worsley, A 2017, ‘Food consumption patterns of 
adolescents aged 14-16 years in Kolkata, India’, Nutrition Journal, 
DOI: 10.1186/s12937-017-0272-3. 
Rathi, N, Riddell, L & Worsley, A 2017, ‘The role of Indian school canteens in 
nutrition promotion’, British Food Journal, (In press). 
In addition, two manuscripts based on this chapter are under review in British Food 
Journal and BMC Public Health. 
Overview 
Drawing on data collected from adolescents who completed the DALQ (Dietary and 
Lifestyle Questionnaire), this chapter examines adolescents’ intakes of a range of 
food groups including cereals, pulses and legumes, vegetables, fruits, milk and milk 
products, non-vegetarian food products, energy-dense snacks and beverages. 
Adolescents’ perceived influences on their dietary intakes including the home food 
environment, school food environment, peers and media are also examined here for 
the first time. 
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9.1 Introduction 
The consumption of a healthy diet throughout life can significantly reduce the risk 
of developing diet-related chronic diseases (Baker et al. 2007; Biro & Wien 2010; 
Jansen et al. 2004; Maynard et al. 2003). Despite the advantages of consuming a 
healthy diet, many adolescents in developed countries fail to meet dietary 
recommendations (Rangan et al. 2011b; Zahra et al. 2014; Zapata et al. 2008). They 
consume large amounts of nutrient-poor foods, (Braithwaite et al. 2014), often skip 
breakfast (Wennberg et al. 2015) and consume few nutritious foods like fruits and 
vegetables (Diethelm et al. 2012). These unhealthy eating practices significantly 
increase the risk of adolescent and adult obesity as well as of subsequent nutrition-
related morbidities in adulthood including heart disease, type 2 diabetes, metabolic 
syndrome, and a number of cancers (National Institute of Nutrition 2010; 
Weichselbaum & Buttriss 2014). Therefore, the promotion of healthy food 
consumption in adolescence, is an important, though challenging, public health goal 
(World Health Organization 2016).  
However, whilst much is known about the dietary habits of adolescents’ in 
developed economies, little is known about Indian adolescents’ dietary habits. 
Neither the National Family Health Survey-3 (2007b) nor the National Sample 
Survey Office (2012) have assessed the food habits of urban Indian adolescents. 
This lack of scientific evidence is a significant barrier to policy-making and 
planning of appropriate nutrition promotion and disease prevention measures. 
Moreover, dietary assessment of Indian adolescents is necessary for policy making 
and planning of appropriate nutrition promotion and disease prevention measures. 
Until now only one (qualitative) study has attempted to understand the views of 
adolescents, their parents, nutrition educators, and secondary school principals 
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regarding the various influences on Indian adolescents’ food behaviours. This 
qualitative investigation was conducted by the candidate and is discussed in 
Chapter 6. Considering the limited generalisability of the qualitative evidence, a 
larger, descriptive study is warranted to further explore the determinants of Indian 
adolescents’ eating behaviours. Moreover, identifying potential facilitators of 
adolescent food behaviours is essential for the design of successful nutrition 
interventions. Therefore, the present study was undertaken to examine the food 
consumption patterns of a sample of Indian adolescents residing in Kolkata, India as 
well as explore the potential influences on their dietary habits.  
9.2 Methods 
A detailed description of the DAL survey methodology is provided in Chapters 7 
and 8.  
9.3 Results 
9.3.1 Adolescents’ dietary behaviour 
Adolescents’ food intake 
According to the survey data, ‘energy-dense snacks’ was the most commonly 
consumed food group (6.25 servings/day; SD = 7.22).   After this food group, in 
decreasing order of average daily serving intake, were cereals, nutrient-poor 
beverages, vegetables, fruits, milk and milk products, non-vegetarian food products, 
and pulses and legumes. The participants consumed a mean 10.47 (SD=5.54) 
servings of water each day. Overall, the Mann-Whitney test results suggest that 
mean food group intakes of boys significantly varied from girls (Table 9.1). 
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Table 9.1: Mean serves/day consumption of food groups stratified by sex 
(n=1026) 
Food Group Boys 
(n=356) 
Mean (SD) 
Girls 
(n=670) 
Mean (SD) 
Total 
(n=1026) 
Mean (SD) 
p-value* 
Cereals  4.87 (4.30)  5.87 (3.38) 5.52 (3.75) <0.01 
Pulses and Legumes  0.77 (1.32)  0.94 (1.38) 0.88 (1.36) 0.01 
Vegetables 1.69 (2.10)  2.62 (2.27) 2.30 (2.25) <0.01 
Fruits 1.35 (2.29)  2.61 (3.54) 2.17 (3.22) <0.01 
Milk and milk products 2.78 (2.54) 1.69 (2.01) 2.07 (2.27) <0.01 
Non-vegetarian food 
products 
1.33 (3.19)  1.46 (1.91) 1.41 (2.14)  <0.01 
Energy-dense snacks 7.31 (8.52)  5.68 (6.35) 6.25 (7.22) 0.02 
Nutrient-poor 
beverages 
5.32 (6.53)  3.24 (3.99) 3.96 (5.11) <0.01 
Water 11.69 (5.44)  9.83 (5.49) 10.47 (5.54) <0.01 
*p-value obtained with Mann-Whitney Test                                                                                                                                                                         
 
 
Many students failed to consume food items from all eight food groups daily (Table 
9.2). Nearly two-thirds of adolescents (59.3%) reported no intake of pulses and 
legumes. A large proportion of the sample (70.6%) consumed three or more 
servings of energy-dense snacks daily. More than half of the adolescents (51.9%) 
reported no serving of non-vegetarian food items (i.e. fish, egg, chicken and red 
meat). An absence of daily intake of fruits (45.3%) and vegetables (30.1%) was 
reported by substantial proportions of the respondents. About one-third (36.4%) did 
not consume milk and milk products. Almost half (46.7%) of the sample reported 
consuming three or more servings of energy-dense beverages over the previous day. 
Zero intake of cereals was reported by a minority (4.8%). 
There were gender differences in the numbers of servings consumed from the eight 
different food groups. More females consumed cereals, vegetables, fruits and non-
vegetarian food products than their male counterparts (Table 9.2, p<0.01). In 
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contrast, more males consumed three or more servings of milk and milk products 
and energy-dense beverages (p<0.01). However, there were no significant gender 
differences in the consumption of pulses and legumes (p=0.05) or energy-dense 
snacks (p=0.90). 
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Table 9.2: Proportion of students consuming foods from each of the eight food 
groups stratified by gender (n=1026)# 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Cereals    77.209 2 <0.01 
No intake 10.7 (38) 1.6 (11) 4.8 (49)    
One -two servings 20.2 (72) 8.5 (57) 12.6 (129)    
Three or more servings 69.1 (246) 89.9 (602) 82.7 (848)    
       
Pulses and Legumes    7.297 2 0.03 
No intake 64.9 (231) 56.3 (377) 59.3 (608)    
One -two servings 25.8 (92) 33.0 (221) 30.5 (313)    
Three or more servings 9.3 (33) 10.7 (72) 10.2 (105)    
       
Vegetables    61.982 2 <0.01 
No intake 44.1 (157) 22.7 (152) 30.1 (309)    
One -two servings 29.5 (105) 29.4 (197) 29.4 (302)    
Three or more servings 26.4 (94) 47.9 (321) 40.4 (415)    
       
Fruits    47.825 2 <0.01 
No intake 56.2 (200) 39.6 (265) 45.3 (465)    
One -two servings 26.4 (94) 22.4 (150) 23.8 (244)    
Three or more servings 17.4 (62) 38.1 (255) 30.9 (317)    
       
Milk and milk products    45.823 2 <0.01 
No intake 26.4 (94) 41.6 (279) 36.4 (373)    
One -two servings 30.3 (108) 34.8 (233) 33.2 (341)    
Three or more servings 43.3 (154) 23.6 (158) 30.4 (312)    
       
Non-vegetarian food 
products 
   35.450 2 <0.01 
No intake 64.0 (228) 45.5 (305) 51.9 (533)    
One -two servings 16.9 (60) 31.2 (209) 26.2 (269)    
Three or more servings 19.1 (68) 23.3 (156) 21.8 (224)    
       
Energy-dense snacks    0.025 2 0.99 
No intake 9.6 (34) 9.9 (66) 9.7 (100)    
One -two servings 19.7 (70) 19.7 (132) 19.7 (202)    
Three or more servings 70.8 (252) 70.4 (472) 70.6 (724)    
       
Nutrient-poor beverages    21.228 2 <0.01 
No intake 17.7 (63) 25.4 (170) 22.7 (233)    
One -two servings 25.8 (92) 33.1 (222) 30.6 (314)    
Three or more servings 56.5 (201) 41.5 (278) 46.7 (479)    
#Examples of servings given below: 
A. For food items likes like pulses and legumes, servings were assessed katoris (e.g., ½ katori = 1 serving, 1 katori = 2 
servings, and 2 katoris or more = 3 or more servings; katori is the Indian equivalent of a bowl) 
B. For beverage items like tea, servings were assessed in cups (e.g. ½ cup = 1 serving, 1 cup = 2 servings, and 2 cups or more 
= 3 or more servings) 
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9.3.2 Perceived influences on adolescent dietary behaviours 
Besides gender, food habits are often influenced by religious beliefs. For the 
purpose of analyses, the data were dichotomised into Hindus and Non-Hindus as 
Hindus were the dominant cohort (70.7%) in the present sample as well as in the 
larger Indian community (Office of the Registrar General & Census Commissioner 
2017). In general, there were no significant differences between Hindus (i.e. Hindus 
and Jains) and Non-Hindus (e.g. Christian, Sikh, Muslim etc.) in terms of food 
intake (Table 9.3). However, one result that was significant was for non-vegetarian 
food products (p<0.01) with more Hindu students (58.0%) reporting no intake of 
non-vegetarian foods than Non-Hindu students (31.0%) (Table 9.3).  
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Table 9.3: Proportion of students consuming foods from each of the eight food 
groups stratified by religion (n=1026)^ 
 Hinduism* 
% (n) 
Non-
Hinduism#  
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Cereals    1.101 2 0.58 
No intake 5.1 (41) 3.5 (8) 4.8 (49)    
One – two servings 12.4 (99) 13.1 (30) 12.6 (129)    
Three or more servings 82.4 (657) 83.4 (191) 82.7 (848)    
       
Pulses and Legumes    1.097 2 0.58 
No intake 58.8 (469) 60.7 (139) 59.3 (608)    
One – two servings 31.2 (249) 27.9 (64) 30.5 (313)    
Three or more servings 9.9 (79) 11.4 (26) 10.2 (105)    
       
Vegetables    4.879 2 0.09 
No intake 29.5 (235) 32.3 (74) 30.1 (309)    
One – two servings 31.1 (248) 23.6 (54) 29.4 (302)    
Three or more servings 39.4 (314) 44.1 (101) 40.4 (415)    
       
Fruits    1.727 2 0.42 
No intake 44.8 (357) 47.2 (108) 45.3 (465)    
One – two servings 24.7 (197) 20.5 (47) 23.8 (244)    
Three or more servings 30.5 (243) 32.3 (74) 30.9 (317)    
       
Milk and milk products    6.576 2 0.04 
No intake 35.1 (280) 40.6 (93) 36.4 (373)    
One – two servings 32.5 (259) 35.8 (82) 33.2 (341)    
Three or more servings 32.4 (258) 23.6 (54) 30.4 (312)    
       
Non-vegetarian food 
products 
   57.302 2 <0.01 
No intake 58.0 (462) 31.0 (71) 51.9 (533)    
One – two servings 21.6 (172) 42.4 (94) 26.2 (269)    
Three or more servings 20.5 (163) 26.6 (61) 21.8 (224)    
       
Energy-dense snacks    5.551 2 0.06 
No intake 10.9 (87) 5.7 (13) 9.7 (100)    
One – two servings 19.4 (155) 20.5 (47) 19.7 (202)    
Three or more servings 69.6 (555) 73.8 (169) 70.6 (724)    
       
Nutrient-poor beverages    1.202 2 0.55 
No intake 22.0 (175) 25.3 (58) 22.7 (233)    
One – two servings 30.7 (245) 30.1 (69) 30.6 (314)    
Three or more servings 47.3 (377) 44.5 (102) 46.7 (479)    
* Includes Hinduism and Jainism                                                                                                                                                                                  
# Includes Buddhism, Christianity, Islam, Sikhism, Zoroastrianism, Any other, None and Don’t know 
^Examples of servings given below: 
A. For food items likes like pulses and legumes, servings were assessed katoris (e.g., ½ katori = 1 serving, 1 katori = 2 
servings, and 2 katoris or more = 3 or more servings; katori is the Indian equivalent of a bowl) 
B. For beverage items like tea, servings were assessed in cups (e.g. ½ cup = 1 serving, 1 cup = 2 servings, and 2 cups or more 
= 3 or more servings) 
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Adolescents’ vegetarian practices 
A description of the adolescents’ vegetarian practices is provided in Table 9.4. Milk 
and milk products emerged as the most popular food while red meat was identified 
as the least popular food.  In general, the vegetarian practices of Hindu adolescents 
were significantly different from that of Non-Hindu adolescents. Hindu adolescents 
tended to consume milk and milk products more frequently than Non-Hindu 
participants, while Non-Hindu participants tended to consume egg, fish, white meat 
and red meat more frequently than Hindu participants (Table 9.4). 
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Table 9.4: Vegetarian practices of students stratified by religion (n=1026) 
 Hinduism* 
% (n) 
Non-Hinduism# 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Milk    17.066 3 <0.01 
Never 2.0 (16) 1.3 (3) 1.9 (19)    
Sometimes 18.7 (149) 30.1 (69) 21.2 (218)    
Usually 27.2 (217) 28.8 (66) 27.6 (283)    
Always 52.1 (415) 39.7 (91) 49.3 (506)    
Egg    36.062 3 <0.01 
Never 37.5 (299) 17.0 (39) 32.9 (338)    
Sometimes 28.9 (230) 42.8 (98) 32.0 (328)    
Usually 22.2 (177) 27.9 (64) 23.5 (241)    
Always 11.4 (91) 12.2 (28) 11.6 (119)    
Fish    93.285 3 <0.01 
Never 48.8 (389) 28.8 (66) 44.3 (455)    
Sometimes 18.2 (145) 47.6 (109) 24.8 (254)    
Usually 15.8 (126) 17.5 (40) 16.2 (166)    
Always 17.2 (137) 6.1 (14) 14.7 (151)    
White meat    104.555 3 <0.01 
Never 44.2 (352) 10.5 (24) 36.6 (376)    
Sometimes 17.3 (138) 23.1 (53) 18.6 (191)    
Usually 28.2 (225) 38.0 (87) 30.4 (312)    
Always 10.3 (82) 28.4 (65) 14.3 (147)    
Red meat    99.391 3 <0.01 
Never 59.0 (470) 27.5 (63) 51.9 (533)    
Sometimes 31.4 (250) 41.5 (95) 33.6 (345)    
Usually 8.0 (64) 22.3 (51) 11.2 (115)    
Always 1.6 (13) 8.7 (20) 3.2 (33)    
* Includes Hinduism and Jainism                                                                                                                                                                                    
# Includes Buddhism, Christianity, Islam, Sikhism, Zoroastrianism, Any other, None and Don’t know 
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Adolescents’ meal consumption patterns 
Overall, the majority of the year nine students reported consuming three main meals 
on a regular basis. The most regularly eaten meal was lunch (94.6%, Table 9.5), 
and the most frequently missed meal was breakfast (14.0%). There was no 
significant difference between the meal consumption patterns of male and female 
students. 
 
  Table 9.5: Proportion of students always consuming meals* (n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 df p-
value 
Eat breakfast 88.2 (314) 84.8 (568) 86.0 (882) 2.262 1 0.133 
Eat lunch 94.7 (337) 94.6 (634) 94.6 (971) 0.001 1 0.981 
Eat dinner 95.5 (340) 91.0 (610) 92.6 (950) 6.745 1 0.009 
   * Always = usually (3) + always (4)  
 
 
Adolescents’ fast food eating patterns 
Fast food was most frequently consumed for dinner (17.4%) while least frequently 
consumed for lunch (9.2%, Table 9.6). Boys tended to consume fast food for 
breakfast, lunch and dinner more frequently than girls (Table 9.6). 
. 
 
 Table 9.6: Proportion of students always consuming fast food at meal times*   
(n= 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Eat fast food for breakfast 16.3 (58) 7.9 (53) 10.8 (111) 16.927 1 <0.01 
Eat fast food for lunch 15.2 (54) 6.0 (40) 9.2 (94) 23.635 1 <0.01 
Eat fast food for dinner 25.0 (89) 13.4 (90) 17.4 (179) 21.597 1 <0.01 
 * Always = usually (3) + always (4)  
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Adolescents’ snacking behaviours 
The three most commonly practiced snacking behaviours were consumption of 
snacks in the company of friends (54.1%), followed by consumption of snacks after 
school hours (26%) and consumption of snacks while studying (21.5%, Table 9.7). 
In addition, snacking practices such as snacking while ‘on the run’ (15.5%), 
snacking throughout the day (8.7%) and snacking while travelling to and from 
school (18.8%) were also reported by respondents. Snacking in the middle of the 
night (7.8%) was reported as the most uncommon snacking habit. In general, no 
major significant gender difference in snacking behaviours was observed. However, 
a significantly higher proportion of male students ate snacks in the middle of the 
night (p<0.01). 
 
 Table 9.7: Students’ snacking behaviours (% Always*, n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 df p-
value 
Eat snacks on the ‘run’ 18.0 (64) 14.2 (95) 15.5 (159) 2.561 1 0.11 
Eat snacks while doing 
homework or working 
20.5 (73) 22.1 (148) 21.5 (221) 0.345 1 0.56 
Eat snacks all day long 11.8 (42) 7.0 (47) 8.7 (89) 6.713 1 0.01 
Eat snacks after school 30.1 (107) 23.9 (160) 26.0 (267) 4.605 1 0.03 
Eat snacks on the way to 
or from school 
21.6 (77) 17.3 (116) 18.8 (193) 2.835 1 0.09 
Eat snacks in the 
middle of the night 
13.5 (48) 4.8 (32) 7.8 (80) 24.515 1 <0.01 
Eat snacks while hanging 
out with friends 
53.1 (189) 54.6 (366) 54.1 (555) 0.221 1 0.63 
Eat fast food as snacks 32.9 (117) 23.6 (158) 26.8 (275) 10.211 1 <0.01 
Taken packed snacks 
from home to school 
33.1 (118) 37.0 (248) 35.7 (366) 1.516 1 0.21 
 * Always = usually (3) + always (4)  
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Overall, the most preferred venue for acquiring snack foods was home (44.4%) 
followed by fast food joint (34.7%, Table 9.8). The most preferred snacking venue 
for girls (46.6%) and boys (40.7%) were ‘Home’ and ‘Fast food joint’ respectively. 
Statistically, this discrepancy in responses was significant (p<0.01). It is worth 
noting that the school canteen was reported as the least preferred venue for 
procuring snack items by both boys and girls. 
 
Table 9.8: Snack venues used by the students (n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 df p-
value 
    11.858 3 <0.01 
Home 40.4 (144) 46.6 (312) 44.4 (456)    
School canteen 7.9 (28) 6.4 (43) 6.9 (171)    
Street hawker 11.0 (39) 15.5 (104) 13.9 (143)    
Fast food joint 40.7 (145) 31.5 (211) 34.7 (356)    
 
 
The home food environment 
Family food rules: In about two-thirds of households (64.6%, Table 9.9), 
television viewing was permitted during meal times and this emerged as the most 
commonly practised food rule. Approximately three-fifths of the participants 
(58.8%) stated that they were allowed to eat foods of their choice at home. In fifty-
six percent of homes, adolescents were required to adhere to certain food rules 
during the course of their meals. A little more than one quarter of the adolescents 
(26.5%) reported that they were permitted to buy any food of their choice from fast 
food restaurants. Except for one food rule (‘I’m expected to eat all the foods served 
even if I don’t like them’), no significant gender difference emerged during cross-
tabulation analyses. 
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Accessibility of food at home: In the majority of the households (83.3%, Table 
9.9), adequate amount of food was available all the time. Around three quarters of 
the participants (76.7%) revealed that vegetables were regularly served at dinner. 
Both the male and female respondents had quite similar views of food accessibility. 
Availability of food at home: Fruits (91.6%) and vegetables (95.7%, Table 9.9) 
were the most regularly available foods in students’ homes. Salty snack foods like 
potato chips (38.0%) and soft drink (36.2%) were the least regularly available food 
items in homes. On the whole, the cross-tabulation analyses indicate that the 
availability of various food items did not significantly vary from homes of boys to 
homes of girls. Nonetheless, a significantly higher proportion of boys (43.0%) than 
girls (32.5%) reported that soft drink was always available in their homes (Table 
9.9). 
Domestic cooking responsibility: The most commonly perceived individual 
responsible for household meal preparation was the adolescent’s mother (80.4%, 
Table 9.9) whereas the adolescent’s father (5.1%) was recognised as the person 
least likely to be responsible for domestic cooking. However, around one fifth of 
the respondents (18.4%) reported that the domestic help was in-charge of household 
cooking. No significant differences in the perceptions of boys and girls was found.
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               Table 9.9: Students’ perceptions of the home food landscape (% Always*, n = 1026) 
  
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Family food rules       
I’m allowed to buy whatever I want from fast food joints 31.7 (113) 23.7 (159) 26.5 (272) 7.656 1 <0.01 
I can eat whatever I like at home 62.6 (223) 56.7 (380) 58.8 (603) 3.367 1 0.06 
During meal times, I’m allowed to put the TV on 67.7 (241) 63.0 (422) 64.6 (663) 2.257 1 0.13 
I’m expected to eat all the foods served even if I don’t like them 59.3 (211) 48.7 (326) 52.3 (537) 10.497 1 <0.01 
At mealtimes I have to follow certain rules 57.9 (206) 55.2 (370) 56.1 (576) 0.659 1 0.42 
Accessibility to food at home       
Vegetables are served at dinner 82.0 (292) 73.9 (495) 76.7 (787) 8.625 1 <0.01 
There is plenty of food at home 86.2 (307) 81.8 (548) 83.3 (855) 3.307 1 0.06 
                       * Always = usually (3) + always (4)  
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                Table 9.9: Students’ perceptions of the home food landscape (% Always*, n = 1026) (continued) 
 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Availability of food at home       
Potato chips or other salty snack foods 39.0 (139) 37.5 (251) 38.0 (390) 0.247 1 0.61 
Soft drink 43.0 (153) 32.5 (218) 36.2 (371) 10.977 1 <0.01 
Chocolate or other lollies 47.2 (168) 46.6 (312) 46.8 (480) 0.036 1 0.84 
Cakes/pastries/donuts/biscuits 43.8 (156) 50.6 (339) 48.2 (495) 4.276 1 0.03 
Fruits 93.3 (332) 90.7 (608) 91.6 (940) 1.910 1 0.16 
Vegetables 94.7 (337) 96.3 (645) 95.7 (982) 1.460 1 0.22 
Fruit juice 60.1 (214) 53.0 (355) 55.5 (569) 4.781 1 0.02 
Domestic cooking responsibility       
The domestic help makes all the food at home 21.9 (78) 16.6 (111) 18.4 (189) 4.416 1 0.04 
My mother makes all the food at home 80.1 (285) 80.6 (540) 80.4 (825) 0.043 1 0.83 
My father makes all the food at home 6.5 (23) 4.3 (29) 5.1 (52) 2.197 1 0.14 
                        * Always = usually (3) + always (4) 
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Food skills acquisition at home: Meal planning was rated as the most popular food 
skill (45.2%), followed by cooking (40.4%) and food shopping (35.4%, Table 
9.10). Almost two-thirds (31.6%) helped their parents in cooking whereas a little 
more than two-thirds (35.6%) accompanied their parents during food shopping. 
Approximately, one-fourth of the students (25.7%) planned their own meals 
whereas only eight percent (8.2%) cooked their own food. In general, the cross-
tabulation analyses indicate close similarities in the responses of boys and girls 
regarding food skill acquisition. However, a significantly higher proportion of boys 
(12.9%) than girls (5.7%) cooked their own food (Table 9.10). 
The parents provided maximum support for practising meal planning (34.0%) and 
the least support towards learning food shopping skills (26.6%, Table 9.10). Boys 
tended to receive more parental support for practising meal planning and food 
shopping than girls, whereas girls tended to receive more parental support for 
practising cooking skills than boys (Table 9.10). 
Regardless of parental support, the respondents also cited two barriers to learning 
cooking skills. These two barriers included time constraints (50.5%) and lack of 
interest in cooking (26.3%, Table 9.10). The contingency table analyses showed 
that a significantly higher proportion of boys (31.7%) than girls (23.4%) did not 
enjoy cooking but there were no significant differences in reported time constraints 
(Table 9.10). 
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Table 9.10 Students’ perceptions of food skills acquisition at home (% 
Always*, n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
I go food shopping with my 
parents 
33.1 (118) 36.9 (247) 35.6 (365) 1.403 1 0.23 
I like to shop for food 37.6 (134) 34.2 (229) 363 (35.4) 1.21 1 0.27 
I plan my own meals 29.5 (105) 23.7 (159) 25.7 (264) 4.040 1 0.04 
I enjoy meal planning 46.1 (164) 44.8 (300) 45.2 (464) 0.156 1 0.69 
I like cooking 38.2 (136) 41.5 (278) 40.4 (414) 1.046 1 0.30 
I help my parents in cooking 32.0 (114) 31.3 (210) 31.6 (324) 0.050 1 0.82 
I cook my own food 12.9 (46) 5.7 (38) 8.2 (84) 16.255 1 <0.01 
My parents encourage me to 
plan my meals 
39.9 (142) 30.9 (207) 34.0 (349) 8.375 1 <0.01 
My parents encourage me to 
go food shopping on my own 
39.3 (140) 19.9 (133) 26.6 (273) 45.152 1 <0.01 
My parents encourage me to 
cook 
26.7 (95) 36.9 (247) 33.3 (342) 10.842 1 <0.01 
I don’t enjoy cooking 31.7 (113) 23.4 (157) 26.3 (270) 8.277 1 <0.01 
I don’t have time to cook 48.3 (172) 51.6 (346) 50.5 (518) 1.030 1 0.30 
 * Always = usually (3) + always (4)  
 
 
The school food environment  
Availability of food in school environment: The three most commonly available 
foods in the school canteen were fried foods like samosa and French fries (90.4%), 
followed by foods like pizza and burger (79.5%), and foods like cakes and 
chocolates (69.2%, Table 9.11). However, fruits (10.2%) were the most rarely 
available food in the school canteen. In addition to these foods, respondents also 
reported the availability of some other food items in the school canteen. These 
included foods like sandwiches (57.6%), ice cream (52.1%), potato chips (48.8%), 
fruit juice (44.0%), and soft drink (42.4%). In general, the cross-tabulation analyses 
showed close similarities in the responses of boys and girls regarding the 
availability of unhealthy foods in school canteens (Table 9.11). 
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Table 9.11: Food availability in school canteen (% Always*, n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Foods like samosa, 
French fries  
92.7 (330) 89.3 (598) 90.4 (928) 3.190 1 0.07 
Foods like pizza, burger  81.5 (290) 78.5 (526) 79.5 (816) 1.246 1 0.26 
Cakes/pastries/donuts/
chocolates  
78.9 (281) 64.0 (429) 69.2 (710) 24.225 1 <0.01 
Foods like salads, 
sandwiches  
49.4 (176) 61.9 (415) 57.6 (591) 14.879 1 <0.01 
Ice cream  73.0 (260) 41.0 (275) 52.1 (535) 95.331 1 <0.01 
Packaged foods like 
Potato Chips  
48.0 (171) 49.3 (330) 48.8 (501) 0.138 1 0.71 
Fruit juice  50.0 (178) 40.7 (273) 44.0 (451) 8.081 1 <0.01 
Soft drink  42.1 (150) 42.5 (285) 42.4 (435) 0.015 1 0.90 
Fruits  13.5 (48) 8.5 (57) 10.2 (105) 6.265 1 0.01 
 * Always = usually (3) + always (4)  
 
Students’ beliefs of the school canteen: Simple frequency analyses suggested that 
only a limited number of students were satisfied with the functioning of the school 
canteen. Only a small percent of the population considered the nutritional quality of 
the canteen food (3.6%), sale of fresh produce (5.5%), and cost of food to be 
‘excellent’ (8.7%, Table 9.12). Overall, more boys than girls perceived their school 
canteens positively. 
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 Table 9.12: Students’ beliefs of the school canteen (% Excellent, n = 1026)  
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Supplying prepared foods 
(e.g. samosa) 
22.8 (81) 9.3 (62) 13.9 (143) 36.388 2 <0.01 
Speed of service 17.7 (63) 9.9 (66) 12.6 (129) 13.652 2 <0.01 
Freshness of food 16.3 (58) 7.2 (48) 10.3 (106) 29.136 2 <0.01 
Price of food 11.5 (41) 7.2 (48) 8.7 (89) 6.013 2 0.04 
Supplying fresh foods (e.g. 
fruit) 
10.1 (36) 3.0 (20) 5.5 (56) 28.853 2 <0.01 
Nutritional content of food 5.6 (20) 2.5 (17) 3.6 (37) 6.359 2 0.04 
  
 
 
Students’ dietary behaviours at school: Most of the students ate homemade 
packed lunch (85.7%) in school whereas just a handful (20.2%, Table 9.13) 
purchased foods and drinks from the school canteen. In addition, approximately 
one-fifth of the respondents purchased foods and drinks on their way to or from 
school. A significantly higher proportion of boys (30.1%) than girls (14.9%) 
purchased food items from the school canteen (Table 9.13). No significant 
difference in the percentage of boys and girls was observed with regards to 
consumption of homemade food in school or the purchase of food items on the way 
to or from school. 
 
 Table 9.13: Students’ school time dietary behaviours (% Always*, n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Buy foods or drinks from the 
school canteen 
30.1 (107) 14.9 (100) 20.2 (207) 33.048 1 <0.01 
Eat home prepared lunch box 
in school 
88.2 (314) 84.3 (565) 85.7 (879) 2.842 1 0.09 
Buy foods or drinks on the way 
to or from school 
21.9 (78) 17.0 (114) 18.7 (192) 3.662 1 0.05 
 * Always = usually (3) + always (4)  
212 | P a g e  
 
Students’ views of healthy canteen initiatives: Approximately two-thirds of the 
respondents (65.9%, Table 9.14) showed their support for the sale of healthy foods 
in the school canteen. Conversely, only one-fifth (18.3%) expressed their desire for 
banning the sale of unhealthy foods in the school canteen. The cross-tabulation 
analyses showed a significant difference in the perception of boys (58.1%) and girls 
(70.0%) for the sale of healthy foods. 
 
Table 9.14: Students’ views of healthy canteen initiatives (% Strongly agree*, n 
= 1026)   
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
The school canteen should 
not sell fried foods like 
samosa, French fries 
18.0 (64) 18.5 (124) 18.3 (188) 5.264 2 0.07 
I want the school canteen 
to sell nutritious foods like 
salads, fresh fruits 
58.1 (207) 70.0 (469) 65.9 (676) 26.580 2 <0.01 
*Strongly agree = agree (4) + strongly agree (5) 
 
 
Food and nutrition education in secondary schools: A large number of students 
recognised the importance of studying food and nutrition (62.6%) as well as 
learning food skills (66.9%, Table 9.15). Around three fifths (60.6%) of the 
respondents reported that food and nutrition lessons were primarily taught in 
Biology/Home Science/Life skills classes. However, only two fifths (38.7%) of the 
students enjoyed studying food and nutrition at school. According to the students, 
the present curriculum was interesting (47%) and easy to comprehend (50.3%). 
Almost half of the sample reported that the curriculum involved rote learning 
(48.3%). However, a lower proportion of students (26.3%) supported revision of the 
existing curriculum (26.3%). Overall, there were differences in the opinions of boys 
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and girls regarding food and nutrition education delivered in schools. For instance, a 
significantly higher proportion of girls (44.8%) than boys (27.2%) enjoyed studying 
food and nutrition (p<0.01). Similarly, a significantly greater number of girls 
(69.1%) than boys (50.3%) acknowledged the importance of studying food and 
nutrition in year nine (Table 9.15). However, there was no significant gender 
difference with regards to views about memorisation. 
 
 
Table 9.15 Students’ perceptions of food and nutrition education (% Strongly 
agree*, n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
I feel it is important to study 
food and nutrition 
50.3 (179) 69.1 (463) 62.6 (642) 58.415 2 <0.01 
The food and nutrition 
curriculum is interesting 
34.6 (123) 53.6 (359) 47.0 (482) 63.353 2 <0.01 
The food and nutrition 
curriculum involves lot of 
memorisation 
54.8 (195) 44.9 (301) 48.3 (496) 9.259 2 0.01 
I enjoy studying food and 
nutrition 
27.2 (97) 44.8 (300) 38.7 (397) 57.236 2 <0.01 
The food and nutrition 
curriculum needs to be 
changed 
32.9 (117) 22.8 (153) 26.3 (270) 18.929 2 <0.01 
I study food and nutrition in 
Biology/Home Science/Life 
skills classes 
52.0 (185) 65.2 (437) 60.6 (622) 18.205 2 <0.01 
The food and nutrition 
curriculum is easy to 
understand 
41.3 (147) 55.1 (369) 50.3 (516) 27.078 2 <0.01 
I feel it is important to learn 
food skills 
59.6 (212) 70.7 (474) 66.9 (686) 22.567 2 <0.01 
 * Strongly agree = agree (4) + strongly agree (5) 
 
Verbal encouragement for healthy eating at school: The majority of the students 
perceived their teacher (75.1%) and school principal (67.9%, Table 9.16) as 
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important messengers for transmitting healthy eating messages in school. A 
significantly higher proportion of girls than boys reported that their school principal 
and teacher disseminated healthy eating messages. 
 
Table 9.16 Students’ perceptions of verbal encouragement for healthy eating at 
school (% Strongly agree*, n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
My school principal talks 
about eating nutritious 
foods  
50.0 (178) 77.5 (519) 67.9 (697) 84.183 2 <0.01 
My teacher talks about 
eating nutritious foods 
59.8 (213) 83.3 (558) 75.1 (771) 81.144 2 <0.01 
* Strongly agree = agree (4) + strongly agree (5) 
 
Food skills acquisition at school: In general, only a limited number of students 
acknowledged the contribution of school towards their food skill acquisition. The 
most commonly practised food skill at school was cooking (23%) while food 
shopping (12.3%, Table 9.17) was rated as the least frequently practised food skill. 
More girls (27.9%) than boys (13.8%) perceived they had acquired cooking skills at 
school whereas more boys (16.0%) than girls (10.3%) perceived they had acquired 
food shopping skills at school (p<0.01, Table 9.17)  
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Table 9.17 Students’ perceptions of food skills acquisition at school (% 
Strongly agree*, n = 1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
I have learnt to plan my meals at 
school 
18.5 (66) 18.5 (124) 18.5 (190) 1.686 2 0.43 
I have learnt about food 
shopping at school 
16.0 (57) 10.3 (69) 12.3 (126) 10.495 2 <0.01 
I have learnt to cook at school 13.8 (49) 27.9 (187) 23.0 (236) 30.149 2 <0.01 
 * Strongly agree = agree (4) + strongly agree (5) 
 
 
Influence of peers 
Perceived influence of peers on adolescents’ food habits: One quarter of the 
adolescents (26.2%, Table 9.18) chose foods of their peers’ choice. Half of them 
reported that their friends mostly consumed unhealthy foods. A significantly higher 
proportion of boys (61.8%) than girls (49.7%) stated that their peers were regular 
eaters of unhealthy foods (p<0.01).  
 
Table 9.18: Perceived influence of peers on adolescent dietary behaviours (% 
Strongly agree*, n = 1026)  
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
I like to eat whatever my 
friends eat 
30.1 (107) 24.2 (162) 26.2 (269) 4.419 2 0.11 
My friends eat junk 
foods on most days 
61.8 (220) 49.7 (333) 53.9 (553) 16.617 2 <0.01 
 * Strongly agree = agree (4) + strongly agree (5) 
 
 
Influence of mass media 
Perceived influence of mass media on adolescents’ food habits: Thirty-one 
percent of the respondents chose foods which were widely marketed through 
television and other advertising channels (Table 9.19). A little more than one third 
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(35.8%) stated that healthy foods were not promoted through the mass media. There 
were no statistically significant gender differences in the reported influences.  
 
Table 9.19: Perceived influence of food advertising on adolescent dietary 
behaviours (% Strongly agree*, n = 1026)  
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
I like to eat foods advertised 
through mass media 
34.8 (124) 29.3 (196) 31.2 (320) 3.903 2 0.14 
Nutritious foods are not 
advertised through mass 
media 
39.6 (141) 33.7 (226) 35.8 (367) 3.535 2 0.17 
  * Strongly agree = agree (4) + strongly agree (5) 
 
 
Television-time dietary behaviours: Many students reported consuming snacks 
(57.9%) and meals (61.2%, Table 9.20) while watching television. The television-
time dietary behaviours of boys were comparable to that of girls. 
 
 
Table 9.20: Television-time dietary behaviours of students (% Always*, n = 
1026) 
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Eat snacks in front of the TV 59.3 (211) 57.2 (383) 57.9 (594) 0.423 1 0.51 
Eat meals in front of the TV 65.2 (232) 59.1 (396) 61.2 (628) 3.600 1 0.05 
 * Always = usually (3) + always (4)  
 
 
Students’ exposure to mass media: The most popular media-related activity was 
watching television or videos over weekends (79.0%) while the least popular 
activity was sitting down at the computer on weekdays (51.2%, Table 9.21). More 
students preferred watching television over sitting down at the computer. 
Furthermore, students spent more time on electronic devices during weekend than 
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on weekdays. Significantly more boys than girls preferred watching television on 
weekdays, and sitting down at the computer on weekends and weekdays (Table 
9.21). 
 
Table 9.21: Students’ exposure to mass media (% Three or more hours per 
day*, n = 1026)  
 Boys 
% (n) 
Girls 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Watching television or 
videos/DVDs on weekend 
79.5 (283) 78.8 (527) 79.0 (810) 0.073 1 0.78 
Watching television or 
videos/DVDs on weekday 
68.5 (244) 57.8 (387) 61.5 (631) 11.406 1 <0.01 
Sitting down at the 
computer/tablet/smartpho
ne on weekday 
58.7 (209) 47.2 (316) 51.2 (525) 12.398 1 <0.01 
Sitting down at the 
computer/tablet/smartpho
ne on weekend 
77.0 (274) 66.9 (448) 70.4 (722) 11.375 1 <0.01 
 *Three or more hours per day = one-two hours per day (3) + three or more hours per day (4) 
 
 
9.4 Discussion 
This study described food consumption patterns in a sample of Indian adolescents 
and explored potential influences on adolescents’ dietary behaviours. The findings 
indicate that most adolescents consume large amounts of EDNP snacks and 
nutrient-poor beverages. Dietary influences including gender, religion, parents, 
peers, the home food environment, the school food environment and mass media 
play an important role in determining adolescents’ food habits. 
Adolescents’ diets: The study participants predominantly consumed unhealthy 
diets, with excessive consumption of EDNP foods and nutrient-poor beverages. 
These findings are consistent with observations internationally (Powell et al. 2015; 
Rangan et al. 2008; Savige et al. 2007b). During the last decade, the consumption of 
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EDNP foods and SSB has increased considerably, predominantly, in urban India 
(National Institute of Nutrition 2010). Because of their hyper palatability, 
attractiveness and ready-to-eat attributes (Monteiro et al. 2013), these unhealthy 
foods are becoming a frequent and dominant component of adolescents’ diets 
globally (Braithwaite et al. 2014; Dong et al. 2015; Powell et al. 2015; Savige et al. 
2007b; Singh et al. 2006). Frequent consumption of unhealthy foods may contribute 
to a variety of negative health consequences (Jaworowska et al. 2013), including 
obesity (Smith et al. 2009), insulin resistance (Pereira et al. 2005) and heart disease 
(Duffey et al. 2009). To prevent these morbidities, unhealthy foods should be 
consumed sparingly or not all (National Institute of Nutrition 2010). 
Healthy foods like fruits, vegetables, pulses and legumes as well as milk products 
were sparingly consumed by the study respondents. Again, this is consistent with 
other international evidence (Dror & Allen 2014; Peltzer & Pengpid 2012; Savige et 
al. 2007b). For example, the Global School-Based Health Survey data from 16,084 
adolescents (aged: 13-15 years) from five Southeast Asian countries (India, 
Indonesia, Myanmar, Sri Lanka and Thailand) suggest that nearly a quarter of the 
sample (28%) reported consuming fruits less than once per day (Peltzer & Pengpid 
2012). In addition, the consumption of milk and dairy products among adolescents 
has also diminished significantly in economically developed nations over the recent 
past (Dror & Allen 2014). Moreover, the reduced intake of vegetables within the 
adolescent community has been reported widely (Kim et al. 2015; Savige et al. 
2007b; Schneider 2000). Therefore, the consumption of such unfavourable diets 
points the need to design healthy eating interventions that support Indian 
adolescents to eat healthily. 
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Adolescents’ meal consumption patterns: Adolescents’ diet quality is often 
influenced by meal frequency (Stockman et al. 2005; Story et al. 2002b). For 
example, adolescents who regularly consume all meals are more likely to consume 
greater amounts of nutritious foods than adolescents who skipped meals (Pedersen 
et al. 2012). Consistent with previous research (Azizi-Soleiman et al. 2016; 
Stockman et al. 2005), the majority of the participants (>85%) reported regular 
consumption of the traditional three meals (i.e. breakfast, lunch, and dinner).  
Nevertheless, the present study also showed that adolescents skipped breakfast 
(14%) more frequently than other main meals (i.e. lunch and dinner).  This has been 
consistently demonstrated in studies in both developed (e.g. Poland) (Ostachowska-
Gasior et al. 2016) as well as developing economies (e.g. Iran) (Kelishadi et al. 
2017). In contrast to the present finding of no difference between the sexes, 
Western research has shown that breakfast skipping is more common among girls 
than boys (Ostachowska-Gasior et al. 2016; Savige et al. 2007a). Nevertheless, not 
all Western research echo similar findings. For example, Mota and colleagues did 
not observe any gender differences in breakfast skipping among Portuguese 
adolescents (Mota et al. 2008). 
Breakfast skipping has been identified as an unhealthy food habit (Wennberg et al. 
2015).  One consequence of breakfast skipping is that it can lead to central obesity 
and high fasting glucose in adulthood (Wennberg et al. 2015). Furthermore, poor 
breakfast habits may decrease cognitive function (Pollitt 1995) and contribute to 
poor nutritional status because foods consumed during rest of the day may not 
compensate for missed nutrients (Nicklas et al. 1993; Stockman et al. 2005).  
On the other hand, regular consumption of breakfast is associated with increased 
consumption of essential vitamins and minerals including calcium and iron (Nicklas 
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et al. 2000; Stockman et al. 2005); nutrients that play vital roles in growth and 
development. These findings suggest that breakfast makes a significant contribution 
to the overall health and well-being of young people, underscoring the need for 
nutrition promotion initiatives that communicate its significance to the student 
community (Stockman et al. 2005). 
Lack of time for eating breakfast is often cited as the main reason for breakfast 
skipping in both young adults (Pendergast et al. 2016) and adolescents (Harrell et 
al. 2015; Shaw 1998; Verstraeten et al. 2014). Additionally, adolescents’ 
development of autonomy is also regarded as a potential risk factor for skipping 
breakfast (Videon & Manning 2003).  
Adolescents’ snacking behaviours: One of the consequences of adolescent meal 
skipping is the increased tendency to snack between main meals (Dwyer et al. 2001; 
Savige et al. 2007a). Adolescents’ snacking behaviours have been directly 
associated (p<0.01) with high energy intake, reduced fruit/vegetable consumption, 
and higher intake of sugar-sweetened beverages (Bo et al. 2014; Larson et al. 2016).  
In addition, adolescents frequently consume fast food as snacks (Boutelle et al. 
2007; Larson et al. 2016). Indeed snacking and fast food consumption appear to be 
positively associated (Boutelle et al. 2007; Larson et al. 2016). 
Snacking while watching television was cited as a common snacking episode in the 
present study. This practice has been widely reported in the literature (Larson et al. 
2016; Pearson et al. 2017; Savige et al. 2007a). Moreover, the snack foods 
consumed while watching television were mostly unhealthy (Larson et al. 2017). 
Similar to Western adolescents, Indian adolescents also consumed unhealthy snacks 
including chips, burgers, pizzas, candies and sugar-sweetened beverages 
(Purushothaman et al. 2015; Shaikh et al. 2016; Singh et al. 2006). However, 
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whether these unhealthy snacks were consumed while watching television is still 
not known. Not surprisingly, the majority of the food-related advertising on 
television is related to fast food and sugar-sweetened beverages (Gupta et al. 2017).  
Peers exert a significant influence on adolescent snacking behaviours (Kalavana et 
al. 2010; Larson et al. 2017; Wouters et al. 2010). This is consistent with the present 
finding that approximately half of the sample always snacked in the company of 
their friends. In their quest for seeking peer approval and social identity, adolescents 
often tend to adopt eating habits of their peers and this could have a negative 
consequence on adolescents’ health if the majority of the peers consume unhealthy 
foods (Larson et al. 2017; Wouters et al. 2010).  Perhaps, learning to resist peer 
influence regarding food habits (‘learning to say no’) might be considered as a 
useful health initiative in limiting unhealthy eating (Kalavana et al. 2010).  
In addition, the respondents also snacked frequently after school, a snacking 
episode also described by other researchers in the past (Cross et al. 1994; Savige et 
al. 2007a). A partial explanation for this is likely to be the high physiological 
demands of adolescence. Considering that adolescents have augmented nutritional 
demands during adolescent growth spurts (UNICEF 2011), and given the typical 
Indian home-prepared light packed lunch (e.g. grilled vegetable sandwich) 
consumed by adolescents at school, they are likely to be hungry after school hours. 
Further, snacking is usually not allowed during school hours except for lunch break. 
A similar justification for snacking after school has been reported in the Australian 
context (Savige et al. 2007a). 
The students’ homes were the most preferred venue for snacking. This finding 
confirms both local (Harrell et al. 2015) and international findings (Cross et al. 
1994). For example, adolescents in New Delhi reported that the home food 
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environment provided multiple opportunities for unhealthy snacking as their 
caregivers often brought sugar-sweetened beverages and fast food home, 
particularly for special occasions such as birthday parties or festivals (Harrell et al. 
2015). Perhaps, parents could provide a healthy home food environment, for 
example, through the provision of nutritious snacks like nuts, fruits, yoghurt, milk 
etc. to encourage healthy snacking in adolescents (Pearson et al. 2017).  Indeed, 
research has shown that increasing the availability of healthy foods (e.g. fruits) at 
home has resulted in immediate and sustained intakes of these foods in young 
people (Wyse et al. 2015). 
Contrary to earlier findings from developed economies (Larson et al. 2017; Wouters 
et al. 2010), school was the least preferred venue for snacking. This may be 
explained by the poor availability of snacks in canteens. Moreover, findings from 
the qualitative inquiry showed that canteen food in India tends to be expensive and 
the majority of students in the present study consumed home-prepared packed 
lunches during lunch breaks (Chapter 5). 
Adolescents’ fast food eating patterns: The rapid emergence of multinational food 
companies and their inherent marketing strategies have given rise to an 
unprecedented availability of fast food which in turn has infiltrated traditional 
Indian food culture (Smith 2015). This infiltration has caused a large number of  
adolescents to incorporate fast food in their daily meals as witnessed in this study as 
well as other local (Purushothaman et al. 2015) (Joseph et al. 2015) investigations. 
In the present context, fast food was usually consumed for all three meals, with 
dinner being the most favoured meal for fast food consumption. These findings 
agree with reports from Chennai, India which showed that adolescents (n=427; 
aged: 15 years) consumed fast food more than three times in a day (Purushothaman 
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et al. 2015). Likewise, Joseph et al. (2015) reported that nearly one quarter of the 
adolescents (n=300; mean age: 13.5±0.9 years) attending a private school in 
Mangalore city preferred fast food items over regular meals.  
Comparable findings have been reported in international studies (Braithwaite et al. 
2014; Tyrrell et al. 2015). Fast food was more likely to be frequently consumed by 
boys than girls, a finding consistent with a recent local study (Shaikh et al. 2016) 
and a number of overseas investigations (Denney-Wilson et al. 2009; Zaborskis et 
al. 2012). Such frequent consumption of fast food could result in undesirable dietary 
consequences including overweight and obesity (Lobstein et al. 2015; Sahoo et al. 
2015). Adolescents may therefore benefit if prospective nutrition education 
programs emphasise the selection of nutritious foods. 
Gender differences: Gender is recognised as an important influence on 
adolescents’ food habits (Savige et al. 2007b; Story et al. 2002b). More girls in the 
present study demonstrated food habits that were more closely aligned with the 
national and international dietary guidelines (Australian Government 2016) 
(National Institute of Nutrition 2010) (United States Department of Agriculture 
2016) than the boys. Previous studies reflect similar gender differences observed in 
economically developed countries (Cooke & Wardle 2005; Savige et al. 2007b; 
World Health Organization 2004). These gender differences could be attributed to 
greater health consciousness among women (Wardle et al. 2004). Moreover, 
compared to male adolescents, adolescent women may be more concerned with 
weight-control behaviours (Sweeting & West 2002). 
Religious differences Socio-religious beliefs and practices exert a significant 
influence on one’s eating habits (Fowler 1997). The diversity in Indian diet is a 
reflection of the multi-racial and multi-religious population of India (Fowler 1997; 
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Mullatti 1995). Hinduism is the numerically dominant religion in India (Fowler 
1997) and 70% of the current sample identified as Hindus. A recent study carried 
out in Vijayapura city, Karnataka (southern India) also illustrated a similar 
proportion (79.5%) of Hindu adolescents (n=399; aged: 13-16 years) (Shaikh et al. 
2016). The concept of vegetarianism is prominent in Hinduism and other religions 
of Indian origin including Jainism and Buddhism (Das et al. 2005; Davidson 2003; 
Fowler 1997; Sangave 1980).   
In general, a majority of the Hindus avoid eating meat and meat-based products 
because they believe that consumption of these foods would hinder spiritual 
development (Fowler 1997). Consistent with this ideology, most participants 
abstained from eating eggs, chicken and red meat (Fowler 1997; Simoons 1974). A 
similar eating trend was noticed in another urban Indian study where 78.3% of the 
participants (n=1000; aged: 5-18 years) strictly followed vegetarianism (Jain et al. 
2016). A recent dietary survey from rural India also found comparable findings 
among adolescents (Das et al. 2016). The consumption of animal products (i.e. fish, 
chicken, and egg) is not forbidden by Hindu philosophy, however, consumption of 
beef is strictly prohibited. 
Fish forms the chief component of Bengalis’ diets (Das et al. 2005; Simoons 1974). 
The presence of extensive delta waterways and ponds, and scarce supply of animal 
protein in West Bengal explains the predominance of fish-eating community in this 
region. This fish-eating culture is prevalent in the present sample also as more 
Hindu Bengalis (17.2%) report daily consumption of fish when compared to Non-
Hindu Bengalis (6.1%). 
Unfortunately, the vegetarian practices of Indian adolescents appears to be related 
to the enduring prevalence of iron-deficiency anaemia and undernutrition (Sabale et 
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al. 2013; Saeed et al. 2013). The incorporation of high protein foods including 
pulses and legumes, nuts and oilseeds and milk and milk products in Indian 
adolescents’ diets could be viewed as an effective preventive measure for this 
disease burden (Gibson et al. 1997). 
Influence of the home environment: The availability and accessibility of foods at 
home is an important predictor of adolescent diet quality (Hanson et al. 2005; Loth 
et al. 2016; MacFarlane et al. 2007; Santiago-Torres et al. 2014). Most of the 
respondents claimed that fruits (91.6%) and vegetables (95.7%) were always 
available at home. Comparable findings were reported in Project EAT (Eating 
Among Teens) (Hanson et al. 2005) and YEP (Youth Eating Patterns) study 
(MacFarlane et al. 2007). Vegetables were served at dinner in about three quarters 
of the present respondents’ homes. Similarly, MacFarlane and colleagues noted that 
vegetables were always served for dinner in 61% of Australian homes (n=3264) 
(MacFarlane et al. 2007). 
The availability of healthy foods at home is positively associated with higher diet 
quality among young people (Hanson et al. 2005; Loth et al. 2016; Pearson et al. 
2017).  Moreover, household availability of fruits and vegetables appears to be 
negatively associated with soda and snack intake among American adolescents 
(Loth et al. 2016).  
Nearly two-fifths of the adolescents reported on the frequent availability of soft 
drinks and potato chips in their homes. These findings are consistent with previous 
studies (MacFarlane et al. 2007; Santiago-Torres et al. 2014). For example, about 
one-third of Australian adolescents (n=3264) reported that soft drink and salty 
snacks were usually available in their homes (MacFarlane et al. 2007). There is 
compelling evidence that the presence of SSB and EDNP snacks in the home has a 
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negative impact on the diet quality of children and adolescents (Campbell et al. 
2007b; Couch et al. 2014; Pearson et al. 2017; Santiago-Torres et al. 2014). Indian 
parents could be encouraged to implement a covert restriction strategy i.e. not 
having soft drink and unhealthy snacks available/accessible at home; this is an 
effective way to restrict the intake of such unhealthy foods (Ogden et al. 2006).  
In addition to home food availability, family food rules may also play an important 
role in determining young people’s food behaviours (MacFarlane et al. 2007; 
Neumark-Sztainer et al. 2000; Pearson et al. 2017). Approximately, three-fifths of 
the students in the present study were expected to follow specific food rules at 
meals. In contrast, only one-third of Australian adolescents (n=3264) (MacFarlane 
et al. 2007) and 48% of American adolescents (n=233-237) (Neumark-Sztainer et 
al. 2000) were expected to do the same.  Again, in comparison to the present 
findings (52%), only 35% of American adolescents were expected to consume all 
the foods served even if they did not like them (Neumark-Sztainer et al. 2000). 
Perhaps, the variation in responses might be explained by the different parenting 
styles followed in these different cultures. It is quite possible that Indian parents 
practiced more stringent mealtime food rules than British and American parents. 
Interestingly, findings from Chapter 6 suggest that Indian parents predominantly 
practice authoritative and authoritarian parenting styles similar to parents of 
Western cultures. 
Compulsion to consume certain foods, or finish meals has been associated with 
poor diet quality in Western cultures (e.g. the US, the UK) (Brown & Ogden 2004; 
Galloway et al. 2006) i.e. reduced intake of healthy pressured foods (e.g. soup) 
(Galloway et al. 2006) but greater intake of nutrient-poor snacks (Brown & Ogden 
2004).  
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Traditionally, Indian women were entrusted with duties of household cooking 
(Bahadur & Dhawan 2008; Srinivas 2006) and this is quite evident in the present 
investigation as the majority of the respondents’ mothers were responsible for 
cooking family meals. This finding is in line with previous research in which 
Australian (Campbell et al. 2007b) and Peruvian adolescents (Banna et al. 2016) 
made similar observations of their mothers. Mothers have been recognised as 
primary dietary gatekeepers within the home environment who influence the food 
habits of the family members and subsequently their health status (Reid et al. 2015).  
However, with the advent of globalisation, the age-old extended family structure in 
India has undergone a major transformation (Medora 2007; Sooryamoorthy 2012). 
The rapid emergence of nuclear families (Niranjan et al. 2005; Sonawat 2001) has 
led to increased female paid employment outside the home (Ministry of Labour & 
Employment 2014). This might partly explain the role of domestic help in 
household cooking in about one-fifth of the adolescents’ homes. Probably, the 
mothers used their dietary knowledge to guide their domestic help in meal 
preparation. Interestingly, mothers’ dietary knowledge and practices play a key role 
in determining their feeding practices (Campbell et al. 2007b). Nevertheless, the 
present findings do not show how many of the 80% mothers were employed outside 
home and how they managed to find time for cooking. In general, lack of time 
arising out of busy work schedules has been criticised for preventing cooking at 
home (Caraher et al. 1999; Lang & Caraher 2001; Lichtenstein & Ludwig 2010; 
Slater & Hinds 2014). Moreover, whether the domestic help were equipped with 
appropriate declarative and procedural nutritional knowledge also remains 
unknown. Therefore, more research is needed to explore these issues which are vital 
to the evaluation of the home food environment. 
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Influence of peers: Besides parents, peer influence and group conformity have also 
been identified as important social determinants which play a key role in adolescent 
decision making about food acceptability and selection (Banna et al. 2016; Gaspar 
et al. 2016; Kalavana et al. 2010). The finding that adolescents consumed foods of 
their friends’ choice is in line with previous research that demonstrates that young 
people often adopt their friends’ eating patterns in order to seek peer approval and 
social identity (Banna et al. 2016; Kalavana et al. 2010). Such meal compliance 
could have a negative consequence on adolescents’ health as majority of their peers 
consume unhealthy foods.  
Consistent with the present findings, previous research has shown that Indian 
(Chapter 6), Australian (Haye et al. 2013) and Peruvian (Banna et al. 2016) 
adolescents reported frequent consumption of nutrient-poor foods in the company of 
their friends. Perhaps, learning to resist peer influence over personal food habits 
(‘learning to say no’) might be considered as a useful health initiative in limiting 
unhealthy eating (Kalavana et al. 2010). In addition, the positive influence of peer 
role-modelling of healthy eating might be used to nurture healthy eating habits in 
adolescents (Bruening et al. 2012; Van der Horst et al. 2008). 
Students’ views of the school environment: Consistent with international findings 
(Cleland et al. 2004; French et al. 2003; Kubik et al. 2015), fast foods like pizza, 
burger and French fries were readily available in the Kolkata private school food 
environment. Moreover, the inadequate supply of nutrient-rich foods encouraged 
adolescents to choose unhealthy foods in preference to healthy foods, a finding 
shown in previous investigations (French et al. 2003; Mâsse et al. 2014; Porto et al. 
2015). This rapidly evolving school food environment is a reflection of the 
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mushrooming fast food culture in modern India (National Restaurant Association of 
India 2010).  
Many of the respondents were disappointed with the inferior quality of school 
canteen services, a finding also noted in the qualitative inquiry (Chapter 5). 
Perhaps because of this poor state of affairs, only a small fraction of students 
purchased foods and beverages from the school canteen. They preferred to eat 
home-cooked food during lunch break at school. Again these findings are 
comparable to the findings from the qualitative investigation (Chapter 5) which 
showed that school principals, nutrition educators and parents encouraged Indian 
adolescents to carry home-prepared packed lunch to school. However, nothing is 
known about the nutritional adequacy of these packed lunches. Hence, further 
studies should focus on analysing the nutrition composition of these home-prepared 
packed lunches. 
Students’ views of the food and nutrition curriculum: In addition to school food 
services, school based nutrition education also plays a critical role in nurturing 
healthy food habits among adolescents. The respondents shared mixed views about 
the present food and nutrition curriculum. Approximately half of them noted that 
the food and nutrition curriculum involved memorisation. This excessive emphasis 
on rote learning was also highlighted in the qualitative investigation (Chapter 4) 
and in the Indian government’s review of the broader secondary school curricula 
(Planning Commission 2008). This might partly explain the relatively low levels of 
satisfaction with the food and nutrition curriculum seen in this study. Surprisingly, 
despite the curriculum’s perceived shortcomings, only one-fourth of respondents 
were in favour of an improved curriculum. Perhaps, this lack of willingness for 
change indicates that students could not imagine anything better.  
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The inadequate food skills training at school reported by the adolescents suggests 
that Indian schools do not provide adequate opportunities for students to acquire 
these essential living skills. In addition, time constraints and lack of interest in food 
skills also prevented students from practicing these skills. Again this is consistent 
with both local (Chapter 4) and international findings (Slater & Hinds 2014). This 
limited food skills training could be a barrier to broadening students’ food selection 
and thus minimise the possibility of consuming a variety of nutritious foods 
(Caraher et al. 2004; Lichtenstein & Ludwig 2010). Food skills allow young people 
to make healthy food choices for themselves and their families in the face of 
extensive promotion of high-fat, high-sugar, and low-nutrient food products 
(Caraher et al. 1999; Neumark-Sztainer et al. 2013). 
Although, a minority (23%) reported that they practised cooking skills at school, 
this training was limited to cookery clubs or competitions that were occasionally 
organised by the school authorities as reported by the interviewees in Study 1 
(Chapter 4). Moreover, other basic food skills such as meal planning and food 
shopping were generally not taught at school. A number of overseas investigators 
have proposed that high schools should provide opportunities for the acquisition of 
food skills to prepare students for independent and healthy future lives (Hawkes et 
al. 2015; Lichtenstein & Ludwig 2010; Slater & Hinds 2014; Stephens et al. 2015).  
Like the schools, parents provided little support for food skills development, a 
finding confirmed in the qualitative investigation (Chapter 4) and supported by 
several overseas studies (Benn & Carlsson 2014; Fulkerson et al. 2011; Lichtenstein 
& Ludwig 2010). Hitherto, a number of researchers have recommended that parents 
should involve their adolescents in family meal preparation to enhance their 
capabilities in food preparation. (Santarossa et al. 2015; Utter et al. 2016a). For 
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example, Smith and colleagues found that Mexican-American adolescents were 
confident in food preparation as they participated in dinner preparation along with 
their mothers (Smith et al. 2015). Indian schools might boost parents’ interest in 
food skills by conducting short culinary courses for adolescents and parents over 
weekends or encouraging them to participate in online cooking courses (Adam et al. 
2015). Stimulation of parental interest might change their outlook towards food 
skills learning and hence, might encourage their adolescents to practise food skills 
more frequently. 
Influence of mass media: Mass media has a powerful influence on adolescents’ 
diets (Hobbs et al. 2015; Pearson et al. 2011a; Pearson & Biddle 2011) and obesity 
levels (Klesges et al. 1993; Veerman et al. 2009). This influence has been attributed 
to prolonged exposure to television and internet (Banna et al. 2016; Tayyem et al. 
2016). The current findings are similar to a Jordanian study which showed that 
many adolescents exceeded the daily screen time recommendations i.e. 70% spent 
more than two hours watching television while 46% indulged in internet surfing 
daily for more than three hours (Tayyem et al. 2016). Too much television viewing 
(≥ 5 hours/day) is associated with obesity, whereas, massive usage (≥ 5 hours/day) 
of other screen devices (i.e. smartphones, tablets, computers, and video games) is 
associated with several unhealthy consequences including inadequate sleep and 
physical activity as well as daily consumption of SSB in adolescents (Kenney & 
Gortmaker 2016). Perhaps, the excessive availability of electronic devices in 
modern homes (Eckhardt & Mahi 2012) could partly explain the violation of screen 
time recommendations. 
Consistent with past research (Pearson et al. 2011a; Pearson et al. 2017), many 
adolescents (62%) in the present study often reported consuming meals in front of 
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the television. This repeated television exposure during meal consumption has been 
criticised for increasing food consumption in young people (Pearson et al. 2011a; 
Pearson et al. 2011b), which in turn, can lead to overweight and obesity (Veerman 
et al. 2009). (Klesges et al. 1993).  Recent reviews suggest that adolescents who 
watch TV whilst eating meals adopt less healthy diets (i.e. lower intake of fruits and 
vegetables) than those who do not indulge in television viewing whilst eating meals 
(Hobbs et al. 2015; Pearson & Biddle 2011). 
Snacking on unhealthy foods and beverages while watching television was 
commonly reported in the present study. This eating practice has been widely 
reported in literature (Larson et al. 2017; Larson et al. 2016; Pearson et al. 2017; 
Savige et al. 2007a). In contrast, a recent British study found that adolescents’ 
intake of fruits and vegetables whilst watching TV was positively associated with 
frequency of fruit and vegetable consumption (Pearson et al. 2017). Possibly, this 
form of snacking might be promoted in school-based nutrition education. 
The finding that adolescents often consumed food advertised on television is in 
consistent with a recent systematic review which highlighted that acute exposure to 
food advertising increases food consumption in young people (Boyland et al. 2016). 
Globally, the content of food advertising on television is primarily restricted to 
unhealthy foods including candies, chocolates, salty snacks, and soft drinks 
(Boyland & Whalen 2015; Eisenberg et al. 2016; Gupta et al. 2017; Kunkel et al. 
2015; Mazur et al. 2008). Unfortunately, this has negative dietary repercussions 
(Boyland & Whalen 2015; Tayyem et al. 2016). Ironically, advertisements related 
to healthy food products are rarely broadcast on television channels (Mazur et al. 
2008), a finding also confirmed in the present study. This underscores the need for 
creating healthy media environments for youth. 
233 | P a g e  
 
9.5 Strengths and limitations of the study 
Several limitations should be acknowledged while interpreting these findings. First, 
the study involved only one metropolitan city in India and therefore the findings 
may not be generalisable to other Indian metropolitan cities or rural India. 
Nonetheless, previous research from rural and urban India reflect similar findings of 
schools and school-going adolescents (Jain et al. 2010; Mehan et al. 2012; Singh et 
al. 2013). Second, this survey employed a cross-sectional design, thus limiting the 
ability to draw causal inferences. Third, the use of convenience sampling in 
recruiting private schools may have resulted in sampling bias. The use of random 
non-probability sampling would have been ideal in the present context. 
Unfortunately, the financial resources available to the candidate were not sufficient 
to implement it.  
Recently, some survey researchers have argued that random sampling may not be 
needed to ensure representativeness in contemporary society and may be 
inappropriate (Mishra et al. 2014; Richiardi et al. 2013; Rothman et al. 2013). 
Given the high external validity of surveys (Aday 1996) it is likely that the present 
findings provide an accurate representation of the food and nutrition landscape in 
Indian private schools. However, replication of the study in other cultures and SES 
strata is required to test this hypothesis. Fourth, the dietary data collected in this 
study was limited to weekday food intake only. Since, dietary intake changes over 
weekends, particularly on Saturday and Sunday (Rothausen et al. 2012), the present 
findings apply only to weekdays (when schools operate). Fifth, the meal-based FFQ 
may have limited use in other Indian adolescent populations as the dietary habits of 
Indians vary from one region to another (Bowen et al. 2012). Moreover, the present 
FFQ exclusively captured food and beverage items predominantly consumed in 
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West Bengal and other parts of eastern India. In addition direct comparisons could 
not be drawn between the present dietary findings and previous findings as different 
dietary assessment methodologies were employed. Regardless of these 
shortcomings, the high response rate, the large sample size, and the novelty of the 
FFQ, form the major strengths of the study. 
9.6 Conclusions 
In summary, adolescents attending private secondary schools in Kolkata 
demonstrate unhealthy dietary patterns. Their frequent snacking on high-fat, high-
sugar, and high-salt products and the omission of a variety of nutritious foods from 
their regular meals puts them at risk of developing diet-related chronic diseases. 
Besides food habits, students also reported that the home food environment, school, 
peers and mass media played an essential role in determining their food 
consumption. All these elements seem to have a potential influence on adolescents’ 
food habits and could serve as effective targets for nutrition interventions among 
adolescents. These could include effective healthy eating measures such as the 
implementation of healthy canteen policies and a skills-focussed food and nutrition 
curriculum. 
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CHAPTER 10: Methodology for Study 3: The 
School Food Landscape Survey 
Overview 
Study 3 extends the earlier qualitative investigation reported in Chapters 4 & 5  
and aims to provide a more comprehensive perspective of parents’ and teachers’ 
views of the food and nutrition landscape in private Indian secondary schools 
through a large cross-sectional survey. This quantitative study improves the 
generalisability of the previous qualitative findings (Chapters 4 & 5). The method 
for Study 3 is reported here including the survey design, sampling and recruitment 
procedures, and statistical analyses. Questionnaire items were derived from Study 1 
and Study 2 as well as the literature. The socio-demographic characteristics of the 
sample are also reported here. The findings of this study are reported in Chapters 
11 & 12. 
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10.1 Introduction 
To date, no studies have comprehensively examined the Indian secondary school 
food landscape; consequently, no data to inform strategies for improving school-
based nutrition promotion have been identified. Moreover, nutrition and health 
promotion is underpinned by needs assessment and therefore Study 3 was designed 
to understand what the teachers and parents want with regards to food and nutrition 
education and school food services and policies to assure that prospective nutrition 
promotion interventions would be successful in improving the eating habits of the 
adolescent population.  This chapter outlines the research methodology utilised in 
Study 3. The research design, sampling technique, recruitment procedure, survey 
instrument, ethical procedure and data analyses techniques are reported in this 
chapter. Outcomes of the methodologies described here will be utilised to inform 
prospective nutrition promotion strategies. 
10.2 Aim 
The aim of the School Food Landscape (SFL) survey was to examine teachers’ and 
parents’ views of: 
• Current food and nutrition curriculum and school food services 
• Possible improvements in the food and nutrition curriculum and school food 
services 
10.3 Study design and sampling 
A sample of secondary school nutrition teachers and adolescents’ parents in 
Kolkata, India participated in a cross-sectional paper-based survey about the Indian 
secondary school food curriculum and environment.  
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The participants were educators and parents from single-sex and co-educational 
private English-speaking secondary schools in Kolkata, India. Convenience 
sampling was used to select five private English-speaking secondary schools (three 
co-educational schools, one boys school and one girls school) from five different 
geographical locations (i.e. east Kolkata, west Kolkata, north Kolkata, south 
Kolkata and central Kolkata) in Kolkata metropolitan area. The candidate’s 
previous teaching experience and professional links with the private schools in 
Kolkata city facilitated the identification of these five schools. In addition, the 
selection of private schools was based on the high prevalence of overnutrition and 
poor eating habits among private school pupils, compared with public school pupils 
(Mehan et al. 2012) (Subashini et al. 2015).  
Biology and Home Science teachers and parents of Year 9 students were eligible to 
participate in this survey. The teachers responsible for teaching nutrition in years 9, 
10, 11 and 12 were chosen as potential informants for this survey because they were 
expected to be well-informed about school food services, the food and nutrition 
curriculum and the eating habits of adolescents. Parents of year 9 students were 
invited to participate in the survey because they were responsible for their 
adolescents’ daily meals. Past research indicates that parents may play a key role in 
influencing adolescents’ food behaviours (Pearson et al. 2012; Rasmussen et al. 
2006). Moreover, they were expected to have at least some awareness of their 
adolescent’s on-going nutrition curriculum and school food policy and associated 
services.  
Through convenience sampling, the candidate aimed to recruit all the eligible 
teachers and parents from the five nominated schools. This study of the school food 
landscape was unique and no similar studies have been reported. Therefore, it was 
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challenging to estimate the sample size. However, Oescher (2012) recommends an 
approximate sample size of 250 for preliminary survey research. 
10.4 Development of the survey questionnaire 
A 16-page printed, anonymous, self-administered questionnaire was specifically 
designed for examining the food and nutrition landscape (Appendix 25 – Teacher 
questionnaire; Appendix 26 – Parent Questionnaire). The School Food Landscape 
Questionnaire (SFLQ) included 115 close-ended questions and eight open-ended 
questions.  
The SFLQ was divided into four sections. Section 1 included 34 questions, designed 
to capture participants’ views of the current situation in a sample of private Indian 
secondary schools. These 34 questions drew on findings from the qualitative 
research study described in Chapters 4 & 5. Section 2 contained 17 questions about 
adolescents’ dietary habits (based on the findings of the DAL survey – Chapter 9). 
The third section contained 34 questions about participants’ views of their preferred 
content and format of school-based nutrition promotion initiatives. This section was 
based on previous qualitative and quantitative studies (Chapters 4, 5, & 9). In the 
fourth section 38 items related to human values, interest in food, age, sex, religion, 
vegetarianism, educational qualifications and professional background were 
included. This section was based on previous validated instruments (Richins 2004; 
Schwartz 2006; Worsley et al. 2017; Worsley et al. 2016) and most of the questions 
(e.g. age, gender) were used to report socio-demographic characteristics of the 
sample. It must be noted that Sections 2 & 4 will not be discussed further as they 
are beyond the scope of this thesis.  
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The teacher and parent questionnaires were identical with the exception that the 
parent survey asked whether the individual completing the survey was a parent of 
an adolescent whereas the teacher survey inquired whether the person answering the 
survey was a nutrition educator (i.e. responsible for teacher nutrition in either Home 
Science or Biology classes). A detailed description of the survey items and their 
response scales is provided in Table 10.1.
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                       Table 10.1: Description of the survey measures used in the SFLQ 
 Measure* Responses 
Section 1   
The current food 
and nutrition 
curriculum in 
secondary schools 
Seventeen individual items examining the current food and nutrition 
curriculum: 
‘How much do you agree or disagree with the following statements?’ 
‘It is essential to learn about food and nutrition’ (Q1-1-1) 
‘The food and nutrition curriculum is primarily taught to Year 9 
students in Biology and/or Home Science classes’(Q1-1-2) 
‘Biology is not a compulsory subject for Year 9 students’(Q1-1-3) 
‘Home Science is not a compulsory subject for Year 9 students’(Q1-
1-4) 
‘Home Science is only offered in girls’ schools’(Q1-1-5) 
‘The food and nutrition curriculum supports adolescents in making 
healthy food choices’(Q1-1-6) 
‘The food and nutrition curriculum is interesting’(Q1-1-7) 
‘The food and nutrition curriculum is easy to understand’(Q1-1-8) 
‘Adolescents enjoy studying food and nutrition at school’(Q1-1-9) 
‘The food and nutrition curriculum involves lot of memorisation’(Q1-
1-10) 
‘The food and nutrition curriculum is repetitive and limited’(Q1-1-
11) 
‘The food and nutrition curriculum involves low number of practical 
assignments’(Q1-1-12) 
Original response scale: Five responses 
each: 
‘Strongly disagree’, ‘Disagree’, ‘Neutral’, 
‘Agree’, and ‘Strongly agree’ 
(Scored 1-5) 
 
Collapsed response scale:  
Five response categories collapsed down 
to three: 
‘Strongly disagree/Disagree’, ‘Neutral’, 
and ‘Agree/Strongly agree’ 
(Scored 1-3) 
 
 
 
 
 
 
                                  * These were original measures developed for the School Food Landscape Survey 
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                    Table 10.1: Description of the survey measures used in the SFLQ (continued) 
 
 Measure* Responses 
Section 1   
  ‘The food and nutrition textbooks lack clarity’(Q1-1-13) 
‘The food and nutrition curriculum is undermined by the sale of 
unhealthy foods in the school canteen’(Q1-1-14) 
‘The food and nutrition curriculum does not support food skills (e.g. 
cooking skills) development among adolescents’(Q1-1-15) 
‘Attainment of food skills will enable an adolescent to lead an 
independent adult life’(Q1-1-16), and 
‘Adolescents are not interested in food related activities’(Q1-1-17) 
 
One individual item examining any additional feature of the current 
food and nutrition curriculum: 
‘Please written any comments you would like to make about the 
current school food and nutrition curriculum’ (Q1-1-18) 
Original response scale: Five responses 
each: 
‘Strongly disagree’, ‘Disagree’, 
‘Neutral’, ‘Agree’, and ‘Strongly agree’ 
(Scored 1-5) 
 
Collapsed response scale:  
Five response categories collapsed down 
to three: 
‘Strongly disagree/Disagree’, ‘Neutral’, 
and ‘Agree/Strongly agree’ 
(Scored 1-3) 
 
Open-ended question 
                               * These were original measures developed for the School Food Landscape Survey 
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                 Table 10.1: Description of the survey measures used in the SFLQ (continued) 
 Measure* Responses 
Section 1    
The current food 
environment and food 
policies in secondary 
schools 
Fourteen individual items examining the current food and nutrition 
curriculum: 
‘How much do you agree or disagree with the following statements?’ 
‘A wide variety of unhealthy foods (e.g. French fries) is available in 
the school canteen’ (Q1-2-1) 
‘Very few healthy food items (e.g. salads) are available  in the school 
canteen’(Q1-2-2) 
‘Fizzy drinks (e.g. Coke) are not sold in the school canteen’(Q1-2-3) 
‘The school canteen is unhygienic’(Q1-2-4) 
‘The school canteen only sells vegetarian food products’(Q1-2-5) 
‘Foods supplied in the school canteen are expensive’(Q1-2-6) 
‘The school canteen menu lacks variety’(Q1-2-7) 
‘The school canteen uses good quality ingredients in food 
preparation’(Q1-2-8) 
‘Adolescents carry home-prepared packed lunch to school’(Q1-2-9) 
‘Home-prepared packed lunch is healthier than food supplied in the 
school canteen’(Q1-2-10) 
‘Schools have a written canteen policy’(Q1-2-11) 
‘Parents are consulted while planning the canteen menu’(Q1-2-12) 
‘Adolescents are consulted while planning the canteen menu’(Q1-2-
13), and 
‘Teachers are consulted while planning the canteen menu’(Q1-2-14) 
Original response scale: Five responses 
each: 
‘Strongly disagree’, ‘Disagree’, ‘Neutral’, 
‘Agree’, and ‘Strongly agree’ 
(Scored 1-5) 
 
Collapsed response scale:  
Five response categories collapsed down 
to three: 
‘Strongly disagree/Disagree’, ‘Neutral’, 
and ‘Agree/Strongly agree’ 
(Scored 1-3) 
 
 
 
 
 
 
 
 
 
 
 
                         * These were original measures developed for the School Food Landscape Survey 
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                Table 10.1: Description of the survey measures used in the SFLQ (continued) 
 Measure* Responses 
Section 1    
 One individual item examining any additional feature of the current 
school food environment and school food policies: 
‘Please write any comments you would like to make about the school 
food environment and school food polices’ (Q1-2-15) 
 
One individual item examining the overall view of the nutrition 
curriculum and  school food environment: 
‘Are you happy with the current food environment and food and 
nutrition curriculum in your/your adolescent’s school? 
Open-ended question 
 
Original response scale: Two responses: 
‘Yes’ and ‘No’ 
(Scored 1-2) 
 
Section 3   
Improving the food and 
nutrition curriculum 
Five individual items examining the participants’ views regarding 
improvement in the food and nutrition curriculum 
‘How much do you agree or disagree with the following statements?’ 
‘The number of practical food assignments should be increased’ (Q3-1) 
‘The curriculum should be up-to-date (i.e. should include modern day 
food-related issues)’ (Q3-2) 
‘The curriculum must be practical (i.e. cooking classes)’ (Q3-3) 
‘Nutrition textbooks should include illustrations and simple reading 
material’(Q3-4), and 
‘The curriculum should focus on building food skills (e.g. cooking, 
meal planning)’ (Q3-5) 
Original response scale: Five responses 
each: 
‘Strongly disagree’, ‘Disagree’, ‘Neutral’, 
‘Agree’, and ‘Strongly agree’ 
(Scored 1-5) 
 
Collapsed response scale:  
Five response categories collapsed down to 
three: 
‘Strongly disagree/Disagree’, ‘Neutral’, and 
‘Agree/Strongly agree’ 
(Scored 1-3) 
                        * These were original measures developed for the School Food Landscape Survey 
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              Table 10.1: Description of the survey measures used in the SFLQ (continued) 
 Measure* Responses 
Section 3   
When and how should the 
food and nutrition 
curriculum be taught? 
Five individual items examining the participants’ views regarding 
when and how should the food and nutrition curriculum be taught 
‘How much do you agree or disagree with the following statements?’ 
‘Food and nutrition should be taught as a separate subject and not as a 
part of Biology/Home Science curriculum’(Q3-6) 
‘Home Science should be offered as a compulsory subject to all 
secondary students’(Q3-7) 
‘Both boys and girls should study Home Science’(Q3-8) 
‘More teaching periods should be allotted for the food and nutrition 
curriculum’(Q3-9) 
‘Food skills training (e.g. cooking) should be a compulsory component 
of the food and nutrition curriculum’(Q3-10), and 
‘Food skills training should be imparted through after school co-
curricular activities (e.g. cookery clubs) on a weekly basis’ (Q3-11) 
Original response scale: Five responses each: 
‘Strongly disagree’, ‘Disagree’, ‘Neutral’, 
‘Agree’, and ‘Strongly agree’ 
(Scored 1-5) 
 
Collapsed response scale:  
Five response categories collapsed down to 
three: 
‘Strongly disagree/Disagree’, ‘Neutral’, and 
‘Agree/Strongly agree’ 
(Scored 1-3) 
Improving the school 
food supply and school 
food policies 
Eighteen individual items examining the participants’ views regarding 
improvement in the school food supply and school food policies 
‘How much do you agree or disagree with the following statements?’ 
‘Every school should have a canteen’(Q3-12) 
‘The school canteen should not sell unhealthy foods (e.g. French fries, 
fizzy drinks’(Q3-13) 
 
                     * These were original measures developed for the School Food Landscape Survey 
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             Table 10.1: Description of the survey measures used in the SFLQ (continued) 
 Measure* Responses 
Section 3   
 ‘The school canteen should promote the sale of healthy foods (e.g. salads)’(Q3-14) 
‘Healthy foods sold in the school should be tasty’(Q3-15) 
‘Healthy foods sold in the school should be reasonably priced’(Q3-16) 
‘Hygiene and sanitation should be maintained in the school canteen’(Q3-17) 
‘Safe drinking water should be available in the school canteen’ (Q3-18) 
‘Both vegetarian and non-vegetarian food products should be available in the 
school’(Q3-19) 
‘Adolescent participation in the functioning of the school canteen must be 
encouraged’(Q3-20) 
‘Parent participation in the functioning of the school canteen must be 
encouraged’(Q3-21) 
‘Teacher participation in the functioning of the school canteen must be 
encouraged’(Q3-22) 
‘Food sold in the school canteen should complement healthy eating messages 
delivered in food and nutrition classes’(Q3-23) 
‘Adolescents should consume home-prepared packed lunches on a regular 
basis’(Q3-24) 
‘Canteen food should be consumed occasionally’(Q3-25) 
‘A written canteen policy is essential’(Q3-26) 
‘Adolescents should be consulted during the development of a school canteen 
policy’(Q3-27) 
‘Parents should be consulted during the development of a school canteen 
policy’(Q3-28), and 
‘Teachers should be consulted during the development of a school canteen 
policy’(Q3-29) 
Original response scale: Five responses 
each: 
‘Strongly disagree’, ‘Disagree’, ‘Neutral’, 
‘Agree’, and ‘Strongly agree’ 
(Scored 1-5) 
 
Collapsed response scale:  
Five response categories collapsed down 
to three: 
‘Strongly disagree/Disagree’, ‘Neutral’, 
and ‘Agree/Strongly agree’ 
(Scored 1-3) 
                    * These were original measures developed for the School Food Landscape Survey 
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           Table 10.1: Description of the survey measures used in the SFLQ (continued) 
 Measure* Responses 
Section 3 
 
  
 
 
 
 
Barriers in 
improving the food 
and nutrition 
environment in 
secondary schools 
 Two individual items examining participants’ views regarding an ideal food 
and nutrition curriculum and ideal school canteen policy: 
‘What is your view of an ideal food and nutrition curriculum?’ (Q3-30) 
‘What is your view of an ideal school canteen policy?’ (Q3-31) 
 
Five individual items examining the participants’ views regarding the barriers 
to improvements in secondary schools 
‘How much do you agree or disagree that the following barriers block 
improvements in secondary schools? It is not possible to change the food and 
nutrition environment at school as…’ 
‘Adolescents like unhealthy foods’(Q3-32-1) 
‘There is immense pressure from the school canteen personnel to sell 
unhealthy foods’(Q3-32-2) 
‘There is lack of any Indian Government mandate regarding school canteen 
policy’(Q3-32-3) 
‘The school management is reluctant towards the participation of student, 
teacher and parent in school canteen operations’(Q3-32-4), and  
‘Students could probably violate the canteen policy rules’(Q3-32-5) 
 
One individual item assessing participants’ views regarding additional 
barriers to making improvements in secondary schools: 
‘In addition to the above mentioned barriers, are there any other barriers to 
making improvements in secondary schools? If so, please describe them and 
suggest how you would overcome them.’ (Q3-33) 
 
 
Open-ended questions 
 
 
 
 
Original response scale: Five responses each: 
‘Strongly disagree’, ‘Disagree’, ‘Neutral’, ‘Agree’, 
and ‘Strongly agree’ 
(Scored 1-5) 
 
Collapsed response scale:  
Five response categories collapsed down to three: 
‘Strongly disagree/Disagree’, ‘Neutral’, and 
‘Agree/Strongly agree’ 
(Scored 1-3) 
 
 
 
 
Open-ended question 
                * These were original measures developed for the School Food Landscape Survey 
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10.5 Pilot study 
Prior to being administered to the convenience samples, the SFLQ was pre-tested 
with nine nutrition educators and 21 parents for feedback on questionnaire 
comprehensibility, question relevance, and questionnaire length. After feedback, 
only minor changes were made to the questionnaire such as wording and 
arrangement of questions. The pre-test data were not included in the main survey 
data set. The participant recruitment strategies for the pilot study were same as 
those of the main surveys. The school chosen for the pilot study was not a part of 
the main survey. 
10.6 Administration of the main survey 
At the onset, a detailed verbal explanation of the survey procedures was given to the 
school principals of the participating schools. They were requested to complete and 
return the Organisational Consent Form (Appendix 27) to the candidate before the 
commencement of data collection. The candidate handed over the recruitment pack 
including the Plain Language Statement and Consent Form (PLSC; Appendix 28), 
the SFLQ, and an envelope for return of the questionnaire to each of the Biology 
and Home Science teachers (n=35) on school premises at times convenient for the 
teachers.  In case of parents, the PLSC (Appendix 29), the SFLQ, and an envelope 
for return of the questionnaires were attached to the students’ diaries (n=309) by the 
school authorities and taken home to the parents.  
All the participants were asked to complete the survey within seven days. If they 
did not complete the survey within this period, a reminder was sent to them. For 
parents, a reminder note attached to the adolescent’s diary was sent to the parent, 
reminder notices for teachers were displayed on the schools’ notice board. The 
participants returned their consent form and completed questionnaire in sealed 
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envelopes to the school authorities. If the participant did not complete the 
questionnaire after one reminder, their survey data were considered missing. 
Subsequently, three weeks after the distribution of the recruitment pack, the 
candidate collected all the sealed envelopes from the school authorities.  
Out of 344 eligible participants (35 teachers; 309 parents), 312 participants (32 
teachers; 280 parents) completed and returned the questionnaires, an overall 
response rate of 90.7%. The response rate for teachers and parents was 91.4% and 
90.6% respectively. This sample size assured adequate power for the study (i.e. a 
power of 83%), an effect size of 0.2 (Cohen’s w used in chi-square tests), and a 
significance level of 0.01. The survey was administered between August and 
November 2016. The participants did not receive any gifts or inducements for their 
survey participation. A short two-page description of the main findings was sent 
(i.e. via email) to the principals for distribution by the schools. 
10.7 Ethics permission 
The SFL survey was approved by Deakin University’s Health Ethics Advisory 
Group (HEAG-H 127_2016) (Appendix 30). 
10.8 Data analysis 
The coded data were manually entered into the SPSS 22.0 version program (IBM 
Corp. 2013) by the candidate. All the quantitative data were analysed in SPSS using 
descriptive statistics including means, frequencies and percentages. In addition, 
inferential statistics including two by two contingency table analyses (using the chi-
square test) were performed to examine the differences in the perceptions of 
teachers and parents. For all chi-square analyses, statistical significance was set at p 
value <0.01. 
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A manual qualitative data analysis technique was undertaken by the candidate to 
examine the responses from the educators and parents to the eight open-ended 
questions regarding food and nutrition curriculum, school food policy and food 
habits of Indian adolescents. The template analysis technique King (2004b) as 
described in Chapter 3, was employed to identify key themes. This is a data-driven 
approach in which repeated reading of the transcripts along with extraction and 
grouping of relevant ideas facilitated the identification of themes and subsequently 
these themes were linked to direct, illustrative quotations.  
10.9 Socio-demographic characteristics of the sample 
The majority of the respondents were female (68.6%). Hinduism was the most 
popular religion with 80.1% followers, followed by Jainism (12.8%) and Islam 
(3.8%). The remaining participants (3.2%) were associated with other religious 
communities (e.g. Christianity, Sikhism). Most of the participants (89.7%) had 
attended university. In general, more teachers (100.0%) than parents (88.6%) 
attained university qualification. ‘Homemaker’ (44.2%) was the most common 
occupation. The mean age of participants was 41.91 years (SD = 4.46 years). The 
youngest participant was aged 25 years whereas the maximum reported age was 55 
years. The socio-demographic characteristics of the participants are shown in Table 
10.2. 
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    Table 10.2: Socio-demographic characteristics of the participants (n=312) 
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
Gender    
Male 35.0  (98) 0.0  (0) 31.4  (98) 
Female 65.0  (182) 100.0  (32) 68.6 (214) 
Religion    
Hinduism 78.9  (221) 90.6  (29) 80.1 (250) 
Islam 4.3 (12)   0.0 (0)  3.8 (12) 
Jainism 13.9  (39)   3.1 (1) 12.8 (40) 
Others  2.8  (8) 6.2  (2) 3.2 (10) 
Educational qualification    
Secondary school (Till class 10) 1.4  (4)  0.0 (0) 1.2 (4) 
Higher secondary school (Till class 12)   10.0 (28)    0.0 (0) 9.0 (28) 
University qualification (e.g. B.Sc., M.Com) 88.6 (248)  100.0  (32) 89.7 (280) 
Occupation    
Manager or administrator (e.g. general 
manager, director of nursing) 
28.2  (79)   0.0 (0) 25.3 (79) 
Professional (e.g. teacher, doctor, scientist) 21.1 (59)   100.0  (32) 29.2 (91) 
Homemaker 49.3 (138)   0.0 (0) 44.2 (138) 
Retired and Student 1.4  (4)  0 (0) 1.2 (4) 
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CHAPTER 11: Study 3: Parents’ and teachers’ 
views of the school food and nutrition curriculum 
A manuscript based on this chapter is currently under review in BMC Public 
Health. 
Overview 
In this chapter, parents’ and teachers’ perceptions of the current food and nutrition 
curriculum and adolescents’ food skills acquisition are examined. Further, 
suggestions for the development of a skills-focussed curriculum are reported here. 
Both parents and teachers acknowledged the importance of school-based food and 
nutrition education in adolescents’ lives. Nevertheless, they also listed certain 
shortcomings associated with the current food and nutrition curriculum. In the light 
of these shortcomings, they recommended the need to introduce food skills in the 
secondary school curriculum to prepare adolescents for a healthy and independent 
adulthood. They also emphasised the need to harmonise the products sold in the 
school canteen with the messages communicated in the food and nutrition 
curriculum. 
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11.1 Introduction 
Schools are important settings for nutrition promotion (Contento 2011; Langford et 
al. 2014) because young people consume approximately 35-47% of their daily food 
intake at school (Briefel et al. 2009b) and schools reach large numbers of young 
people, families, school staff, and community members belonging to different 
cultural and socio-economic backgrounds (Story et al. 2009). Nutrition education 
aims to provide in-depth food and nutrition knowledge and food-related skills to 
adolescents (Contento 2011; Gussow & Contento 1984; Worsley 2008) to improve 
their autonomy over their food choices (Slater & Hinds 2014). Further, it enables 
them to prepare nutritious meals for themselves and their families (Lichtenstein & 
Ludwig 2010).  
Unfortunately, Indian secondary schools fail to provide food skills and literacy-
oriented nutrition education for adolescents (Planning Commission 2008). In 
comparison to schools in the UK (Department for Education 2015) (Weichselbaum 
& Buttriss 2014) and Sweden (Weichselbaum et al. 2011), Indian schools place 
much emphasis on rote learning and memorisation and less emphasis on the 
acquisition of skills (Planning Commission 2008). This makes it difficult for 
adolescents to respond to the challenges of the rapidly changing Indian food 
environment.  
School food and nutrition education has been poorly studied in India, however, 
these shortcomings have been highlighted by the participants in the recently 
conducted qualitative inquiry reported in Study 1 (Chapter 4) as well as in the 
Dietary and Lifestyle (DAL) survey (Study 2, Chapter 8). This chapter reports 
parents’ and teachers’ opinions of the current food and nutrition curriculum in 
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private secondary schools in Kolkata and their expectations for a novel skills-
focussed nutrition curriculum.  
11.2 Methods 
A detailed description of the methods used in this study is provided in Chapter 9.  
11.3 Results 
11.3.1 Quantitative findings 
Parents’ and teachers’ views of the current food and nutrition curriculum in 
secondary schools 
Most respondents (96.2%, Table 11.1) agreed that it was essential for adolescents 
to study food and nutrition. They also acknowledged that learning about food and 
nutrition supports healthy food choices (83.7%) but that the current practice of 
selling unhealthy food in the school canteen undermined the success of the food and 
nutrition curriculum (45.8%, Table 11.1). Around three-fifths of the respondents 
agreed that the curriculum was easy to comprehend and interesting but only just 
over one-third (36.9%) reported that secondary school students enjoyed studying 
the food and nutrition curriculum. A similar proportion agreed that the curriculum 
demanded rote learning (54.2%) but only a minority found the curriculum repetitive 
(34.9%) and textbooks lacked clarity (28.8%). Approximately, one-third of the 
respondents (31.7%, Table 11.1) agreed that secondary school students were not 
interested in food related activities. About three quarters agreed that food skills 
training would help adolescents to lead healthy and independent adult lives, and, 
just under half of the respondents (45.8%) agreed that the present curriculum did 
not appear to support food skills development.  
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In general, the cross-tabulation analyses indicated that parents and teachers held 
similar views about the current food and nutrition curriculum. However, a 
significantly higher proportion of parents (48.6%, Table 11.1) than teachers 
(21.9%) agreed that the curriculum did not support skills development in students 
(p<0.01, Table 11.1). Conversely, more teachers than parents agreed that the 
curriculum was interesting (p<0.01) and that adolescents enjoyed food and nutrition 
classes (p<0.01).
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 Table 11.1: Respondents’ views of the current food and nutrition curriculum in secondary schools (% Strongly agree*, n=312)   
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
It is essential for an adolescent to learn about food and nutrition  95.7 (268)  100.0 (32)  96.2 (300) 1.426 2 0.50 
The food and nutrition curriculum is primarily taught to Year 9 students in Biology and/or 
Home Science classes 
 61.8 (173)  71.9 (23) 62.8 (196) 1.296 2 0.52 
Biology is not a compulsory subject for Year 9 students  39.6 (111)  40.6 (13)  39.7 (124) 4.131 2 0.18 
Home Science is not a compulsory subject for Year 9 students  66.4 (186)  87.5 (28)  68.6 (214) 6.032 2 0.05 
Home Science is only offered in girls’ schools  20.4 (57)  34.4 (11)  21.8 (68) 3.796 2 0.15 
The food and nutrition curriculum supports adolescents in making healthy food choices  83.2 (233)  87.5 (28)  83.7 (261) 1.256 2 0.53 
The food and nutrition curriculum is interesting  52.5 (147)  81.3 (26)  55.4 (173) 9.630 2 <0.01 
The food and nutrition curriculum is easy to understand  58.9 (165)  81.3 (26)  61.2 (191) 6.210 2 0.05 
Adolescents enjoy studying food and nutrition at school  32.5 (91)  75.0 (24)  36.9 (115) 22.877 2 <0.01 
 *Strongly agree = agree (4) + strongly agree (5) 
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 Table 11.1: Respondents’ views of the current food and nutrition curriculum in secondary schools (% Strongly agree*, n = 312) (continued) 
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
The food and nutrition curriculum involves lot of memorisation  55.7 (156)  40.6 (13)  54.2 (169) 5.440 2 0.07 
The food and nutrition curriculum is repetitive and limited  35.7 (100)  28.1 (9)  34.9 (109) 0.728 2 0.70 
The food and nutrition curriculum involves low number of practical assignments  42.1 (118)  28.1 (9)  40.7 (127) 4.587 2 0.10 
The food and nutrition textbooks lack clarity  30.0 (84)  18.8 (6) 28.8 (90) 4.722 2 0.09 
The food and nutrition curriculum is undermined by the sale of unhealthy foods in the school 
canteen 
 47.1 (132)  34.4 (11)  45.8 (143) 2.117 2 0.38 
The food and nutrition curriculum does not support food skills (e.g. cooking skills) 
development among adolescents 
 48.6 (136)  21.9 (7)  45.8 (143) 10.976 2 <0.01 
Attainment of food skills will enable an adolescent to lead an independent adult life 74.6 (209)  87.5 (28)  76.0 (237) 4.628 2 0.99 
Adolescents are not interested in food related activities  32.5 (91)  25.0 (8)  31.7 (99) 1.345 2 0.51 
  *Strongly agree = agree (4) + strongly agree (5)
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Respondents’ views of strategies to improve the food and nutrition curriculum 
in secondary schools 
The majority of respondents agreed with all of the suggested changes to the food 
and nutrition curriculum. There was agreement for inclusion of more practical food 
assignments (78.2%, Table 11.2), cookery classes in the curriculum (80.4%), and 
an up to date curriculum (92.0%). Most respondents (86.5%) agreed that nutrition 
textbooks should be clear with adequate numbers of illustrations and that the 
teaching of food skills should form an important part of the curriculum (84.3%).  
Approximately two-thirds noted that food skills training should be a compulsory 
component of the secondary school nutrition curriculum (65.4%, Table 11.2). 
However, around three-quarters felt that food skills training should be imparted 
through after school co-curricular activities on a weekly basis (74.7%).   
Around two-thirds of the sample believed that food and nutrition should be taught 
as an individual subject. Half of the respondents supported the inclusion of Home 
Science as a compulsory subject in the curriculum (49.7%, Table 11.2). Nearly, 
three quarters believed that both boys and girls should receive Home Science 
education (71.8%).  
Overall, both parents and teachers shared similar opinions regarding the strategies 
for improving the food and nutrition curriculum. However, more parents than 
teachers supported the inclusion of Home Science as a compulsory subject and 
supported an increase in the number of teaching periods allotted for food and 
 nutrition education (p<0.01, Table 11.2).
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  Table 11.2: Respondents’ views of strategies to improve the food and nutrition curriculum (% Strongly agree*, n = 312)   
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
The number of practical food assignments should be increased  77.9 (218)  81.3 (26)  78.2 (244) 1.186 2 0.55 
The curriculum should be up-to-date (i.e. should include modern day food-related issues)  92.9 (260)  84.4 (27)  92.0 (287) 6.234 2 0.44 
The curriculum must be practical (i.e. cooking classes)  79.6 (223)  87.5 (28)  80.4 (251) 1.557 2 0.46 
Nutrition textbooks should include illustrations and simple reading material  86.8 (243)  84.4 (27)  86.5 (270) 1.22 2 0.54 
The curriculum should focus on building food skills (e.g. cooking, meal planning)  83.6 (234)  90.6 (29)  84.3 (263) 1.469 2 0.48 
Food and nutrition should be taught as a separate subject and not as a part of Biology/Home 
Science curriculum 
 61.4 (172)  46.9 (15)  59.9 (187) 3.206 2 0.20 
Home Science should be offered as a compulsory subject to all secondary students  52.5 (147)  25.0 (8)  49.7 (155) 25.101 2 <0.01 
Both boys and girls should study Home Science  70.7 (198)  81.3 (26)  71.8 (224) 2.638 2 0.27 
More teaching periods should be allotted for the food and nutrition curriculum 56.4 (158)  31.3 (10)  53.8 (168) 24.520 2 <0.01 
Food skills training (e.g. cooking) should be a compulsory component of the food and nutrition 
curriculum 
 64.6 (181)  71.9 (23) 65.4 (204) 1.502 2 0.47 
Food skills training (e.g. cooking) should be imparted through after school co-curricular 
activities (e.g. cookery clubs) on a weekly basis 
 75.7 (212)  65.6 (21)  74.7 (233) 1.941 2 0.38 
   *Strongly agree = agree (4) + strongly agree (5) 
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11.3.2 Qualitative findings 
Stakeholders’ views of the current school food and nutrition curriculum  
The food and nutrition curriculum was recognised as an important subject for 
increasing students’ awareness about healthy eating. Despite this potential benefit, 
the stakeholders identified several shortcomings associated with the present 
curriculum.  
The lack of synchronisation between the food and nutrition lessons taught and food 
supplied in the school canteen was cited as a problem by 40.7% of the 312 
respondents. (Note: all the succeeding percentages specified in this section and the 
qualitative section (Section 12.3.2) of the following chapter (Chapter 12) represent 
the percentage of respondents reporting particular themes). 
 
“I feel it is important for students to study this subject (food and nutrition) as it will 
increase their knowledge about different foods and drinks.” (Teacher 17) 
 
“The curriculum of food and nutrition is really helpful for the teenagers as it helps them to 
lead a healthy life.” (Parent 41) 
 
“Current food and nutrition curriculum in schools often do not match up to the kind of food 
served in school canteens…….” (Parent 38) 
 
The strong emphasis on theoretical classes in the current curriculum rather than 
practical-based learning invited criticism from 36.9 % respondents.  
 
“Only theoretical knowledge is not enough, there is a need to put it into practice.” (Parent 
47) 
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Nearly two-thirds of the respondents (62.8%) criticised the curriculum for being 
complex and difficult to memorise. The lack of discussion on contemporary food 
fads, trends and diets was also seen as a significant limitation by 90 respondents 
(28.8%).  
 
“The food and nutrition curriculum is not easy to memorise by the students. Therefore, it 
should be explained on a practical basis.” (Parent 116) 
 
“I think it could made a little simpler than what it is offering.” (Teacher 20) 
 
“The present syllabus is not often up to date you know!” (Parent 263) 
 
“It does not discuss certain modern day health and food issues.” (Teacher 32) 
 
Stakeholders’ views of the ideal food and nutrition curriculum  
Collectively, parents and teachers (92%; 287 respondents) suggested that cooking 
skills should be an integral component of an ideal food and nutrition curriculum. 
They acknowledged the importance of learning these experiential living skills. It 
was further proposed that inclusion of cooking skills would enhance adolescents’ 
knowledge of food ingredients and different food preparation techniques as well as 
support them in making healthy food choices.  
 
“Nutrition curriculum should include cooking because through cooking we can get a 
practical idea of the ingredients contained in a particular recipe and also know the procs 
and cons of using these ingredients.” (Parent 194) 
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“The food preparation and cooking component of the course should help them 
(adolescents) understand how treatment of food affects the nutrient level.” (Parent 38) 
 
“See the curriculum should be such that students can learn proper food selection and 
cooking procedure to avoid consumption of junk foods.” (Teacher 8) 
 
The participants also recommended maintaining a balance between the theoretical 
and practical components of the food and nutrition curriculum. Another important 
suggestion was that an ideal curriculum should be up-to-date i.e. include all the 
contemporary food-related issues. This suggestion was raised by 270 respondents 
(86.5%). 
 
 “See an ideal curriculum is one where there is a balance between theory and practical 
classes.” (Teacher 19) 
 
“A well-balanced curriculum should incorporate equal number of theory and practical 
class you know!” (Parent 111) 
 
“See the curriculum should be designed keeping in mind the present day food scenario!? 
(Teacher 5) 
 
“It (curriculum) should be based on the present food habits and lifestyles. I feel they should 
discuss the advantages of eating healthy stuff and disadvantages of eating unhealthy 
foods.” (Parent 43) 
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11.4 Discussion 
The present survey reports novel findings on food and nutrition education and food 
skills acquisition by adolescents in the Indian context. There were six main 
findings:  
• Food and nutrition education was seen as essential for inculcating healthy 
eating habits in secondary school students 
• There was a lack of synchrony between the curriculum and the canteen; 
canteen practices often undermined the messages communicated in the food 
and nutrition curriculum 
• The curriculum was viewed as interesting and easy to understand though 
improvements were recommended 
• Food and nutrition education should be available to both boys and girls; 
should include practical skills training 
• Opportunities are required for the dissemination of food skills either through 
compulsory food and nutrition curriculum or co-curricular activities 
• There was widespread support for changes in the curriculum among the 
stakeholders 
All the participants believed that it was essential for adolescents of both genders to 
study food and nutrition, supporting the views expressed by the interviewees in 
Study 1 (Chapter 4) and several adolescents in Study 2 (Chapter 9). Globally, 
food and nutrition education has been identified as an important vehicle to inculcate 
lifelong healthy eating habits among young people (Contento 2011; Ronto et al. 
2016c; Slater & Hinds 2014). Unfortunately, education policies in many countries 
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like Sri Lanka (Townsend et al. 2015), Canada (Slater 2013), Hong Kong (Lai-
Yeung 2004, 2011), and India (Planning Commission 2008) do not emphasise food 
and nutrition in their national curricula. 
An ideal school-based nutrition education program is one which is informed by a 
number of characteristics including (Perez-Rodrigo & Aranceta 2003): 
• Theory-driven approaches 
• Sufficient time and concentration 
• Family involvement  
• Considers needs of students, teachers and school 
• Healthy school food environment and policies, teacher training 
opportunities 
• Cultural relevance 
• Evaluation techniques are regularly employed  
One exemplar of such a comprehensive nutrition education program is Western 
Australia’s Refresh.ED program. This program focussed on four key themes: food 
and beverage sources, food and beverage choices, food and beverage experiences, 
food and beverage health (Refresh.ED 2014). Adopting innovative and creative 
teaching techniques, the Refresh.ED program provides educators (from 
kindergarten to year 10) with a series of online teaching materials which align with 
the National Australian Curriculum (Refresh.ED 2014). The provision of 10 teacher 
information sheets and multiple nutrition ‘fun facts’ supports high school teachers 
in the successful delivery of their nutrition lessons (Refresh.ED 2014). Perhaps, 
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Indian secondary schools could adapt this Western Australian model to provide 
adolescents with the nutritional knowledge and food skills to successfully navigate 
life. 
Home Economics is an ideal subject to increase food literacy because it 
comprehensively embraces both the theoretical and practical aspects of food and 
nutrition which equips adolescents to practice healthy food behaviours (Benn 2014; 
Pendergast & Dewhurst 2012; Ronto et al. 2016b; Slater 2013). A study by Worsley 
and colleagues found that Home Economics education was associated with long-
lasting learning and higher levels of food knowledge in adults (Worsley et al. 2016). 
In India, however, Home Science learning has only been offered as an elective 
subject and restricted to girls’ schools only, and so it was popular only among girls. 
This gendered learning may exacerbate gender differences in food and nutrition 
knowledge and skills (Aggarwal 2009) and supports traditional ascribed gender 
roles in the performance of domestic tasks (Jabs et al. 2007).  
A large number of respondents felt that the curriculum was interesting and easy to 
comprehend. In contrast, some respondents noted that the curriculum was limited 
and dated, a shortcoming noted by the participants of the qualitative study (Chapter 
4) as well as the students in the dietary survey (Chapter 9). These views accord 
well with the findings of Subba Rao and colleagues who reviewed the content of 
science books used in Indian secondary schools and reported that the curriculum 
was out of date as it failed to discuss contemporary food-related matters (Subba Rao 
et al. 2012). This limited discussion of critical food issues could partially explain 
the lack of understanding among adults and adolescents with regards to ethical 
considerations when purchasing food as reported in the past (Bellotti 2010; Ronto et 
al. 2017). The survey respondents felt the need to include contemporary food issues 
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in the nutrition curriculum, an initiative also reported in the qualitative inquiry 
(Chapter 4). Similarly, Pendergast and Dewhurst (2012) acknowledged the 
importance of learning about modern food related matters including food culture 
and global food systems, health-related behaviours and environmental 
sustainability. These topics are relevant to the current food environment and would 
help to increase student engagement. 
The Indian Planning Commission’s report suggests that Indian schools fail to 
develop essential lifeskills (e.g. food skills, child-rearing skills) in secondary school 
students (Planning Commission 2008). This limitation has been highlighted in the 
present survey as well as the qualitative inquiry (Chapter 4). A similar situation 
prevails in Australia (Ronto et al. 2017) and Canada (Slater 2013) where high 
schools do not prioritise food skill development in students. Food skills are 
identified as essential living skills that enable adolescents to prepare healthy 
sustainable meals for themselves and their families, thereby, reducing their reliance 
on highly processed, convenience foods (Fordyce-Voorham 2011; Larson et al. 
2006). This underscores the need for the development of a skills-focussed food and 
nutrition curriculum to support healthy eating in adolescents (Ronto et al. 2016c; 
Slater 2013; Slater & Hinds 2014).  
This emphasis on the teaching of practical food-related knowledge is a view 
supported by several research studies (Caraher et al. 1999; Ternier 2010; Vidgen & 
Gallegos 2014; Worsley 2002). It is underpinned by extensive research on 
behaviour change that indicates that declarative (theoretical) food knowledge on its 
own often does not result in healthy food behaviours (Kopelman et al. 2007; Reisch 
et al. 2013; Worsley 2002). Instead, it is the combination of declarative as well as 
procedural knowledge (practical learning) which results in informed food decisions 
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(Caraher et al. 1999; Lang & Caraher 2001; Ternier 2010; Vaitkeviciute et al. 
2015). The emerging food literacy movement provides an ideal framework to 
communicate the food-related knowledge, skills and capacity that is necessary to 
make healthy food decisions and subsequently, improve dietary habits (Hawkes et 
al. 2015; Vidgen & Gallegos 2014). 
The respondents shared mixed views about the methods for transferring food skills 
in schools. In agreement with Australian Home Economics educators (Ronto et al. 
2017), two-thirds of the respondents noted that food skills training should be a 
compulsory component of the secondary school curriculum. In addition, almost 
three-quarters recommended the use of co-curricular activities like after-school 
cookery clubs to develop these experiential skills. Similar views were reported in 
the qualitative study (Chapter 4) as well as in a number of overseas investigations 
(Hyland et al. 2006; Ronto et al. 2016a; Stephens et al. 2015). For example, British 
adolescents perceived the extracurricular food club “The Good Food Club” useful 
and enjoyable as it assisted them in developing new skills (Hyland et al. 2006).  
A recent review of child and youth cooking programs found that after-school 
cooking programs (i.e. programs conducted as part of the informal school 
curriculum e.g. weekly activities, hobby classes, and summer camps) were 
successful in improving adolescents’ dietary habits and culinary skills (Utter et al. 
2016b). Moreover, these programs also had a positive impact on the social and 
emotional health of the adolescents (Utter et al. 2016b). Perhaps, some of the after-
school cooking interventions from USA, Australia and the UK could serve as 
exemplar for Indian secondary schools. These include ‘Cooking Communities’ 
(Gatenby et al. 2011), ‘Culinary Camp Summer Cooking Program’ (Beets et al. 
2007), ‘Cooking Up Fun!’(Thonney & Bisogni 2006), and ‘Jamie’s Home Cooking 
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Skills’ (Jamie's Ministry of Food 2012). All these cooking programs reported 
significant improvements in participants’ culinary skills. Given the changes to the 
global food environment, these after-school cooking interventions can be crucial in 
developing culinary skills and lifelong eating habits in young people (Utter et al. 
2016b). Nevertheless, the implementation of a locally developed skills-focussed 
curriculum to meet Indian needs and contexts would be ideal. 
Consistent with the qualitative evidence described in Chapter 4, the lack of 
synchronisation between classroom teaching and school food services emerged as a 
significant limitation to food and nutrition learning. Similar findings have been seen 
in other countries, for example, Australian Home Economics teachers reported that 
school canteens were not supportive of healthy eating and food and nutrition 
education (Ronto et al. 2016b). This is an important finding especially in the light of 
a recent systematic review which highlighted the importance of the food literacy 
curriculum and school canteens in influencing dietary behaviours in young people 
(Vaitkeviciute et al. 2015). Therefore, it is important to develop skills-focussed 
nutrition curricula that are supported by healthy school food environments (Hawkes 
et al. 2015; Ronto et al. 2016b). 
11.5 Strengths and limitations of the study  
The present survey provided valuable quantitative as well as qualitative insights 
into Indian secondary school food and nutrition curriculum. A number of limitations 
need to be acknowledged while interpreting the evolving evidence. These 
limitations are similar to those discussed in Study 2 (Chapter 9).  
Regardless of its shortcomings, the study had a number of strengths. First, this study 
is the first investigation to explore parents’ and teachers’ perceptions of the Indian 
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secondary school food and nutrition curriculum. Second, the use of open-ended 
questions in the survey provided the opportunity for exploring respondents’ views 
of the nutrition curriculum in greater depth. Third, the combination of both 
quantitative and qualitative measures is a major strength of this study. On one hand 
quantitative measures extend the generalisability of the findings whereas qualitative 
approaches provide a richer and critical perspective of the situation being studied.  
The high response rate (90.7%) was an additional strength.  
Future studies should target food and nutrition education in both public and private 
schools from urban and rural regions of India. Additional research is needed to 
examine whether nutrition lessons are related to Indian secondary students’ broader 
food preferences and dietary quality. Furthermore, to gain a more comprehensive 
perspective of the Indian secondary school food and nutrition education, the 
opinions of other key stakeholders including school principals and canteen 
personnel should also be examined in future. In addition, the survey instrument 
could be further improved by asking respondents to name the textbooks used in the 
nutrition course and list some of the topics covered in the course. A detailed 
description of future research directions and implications for nutrition promotion is 
provided in the General Discussion (Chapter 13). 
11.6 Conclusions 
Collectively, both teachers and parents recognised food and nutrition as an 
important curricular subject with the potential to enhance a healthy lifestyle through 
the implementation of healthy eating habits. Nevertheless, they also outlined certain 
drawbacks associated with the current food and nutrition curriculum. These mainly 
included the out-dated and repetitive nature of the curriculum, limited food skills 
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training, and the contradiction between curriculum messages and canteen sales 
practices.  
Overall, both teachers and parents expressed similar ideas of improving food and 
nutrition learning in Indians schools, suggestive of strong support and motivation 
for modification of the current curriculum. It is anticipated that these findings will 
provide a guide to curriculum developers and education policy developers to create 
school-based food and nutrition programs in order to enhance the nutrition 
knowledge and food skills of Indian adolescents. This in turn will assist them in 
overcoming the challenges of the rapidly burgeoning obesogenic food environment.  
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CHAPTER 12: Study 3: Parents’ and teachers’ 
views of the secondary school food environment and 
policies  
A manuscript based on this chapter is currently under review in Health Promotion 
International. 
Overview 
This chapter reports teachers’ and parents’ views of the current food environment 
and policies in private Indian secondary schools. In addition, prospective school-
based healthy eating initiatives, and likely barriers to those initiatives were 
examined. Overall, both groups of stakeholders reported that Indian school canteens 
cultivate unhealthy food habits in secondary school students. The respondents 
endorsed the need to create healthy school dining environments underpinned by 
effective school food policies to support healthy eating in young people. 
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12.1 Introduction 
School physical and social environments, skills and action competencies, 
community engagement, and health services form key features of the health 
promoting schools framework (Langford et al. 2014). Health promoting schools 
encourage healthy lifestyles and academic achievement among students (Langford 
et al. 2014). Despite the nutrition and health-related benefits associated with the 
health promoting school framework, schools across the globe have often been 
criticised for fostering unhealthy eating habits in children and adolescents (Cleland 
et al. 2004; Cullen et al. 2006; Maddock et al. 2005; Porto et al. 2015; Wiles et al. 
2011; Worsley 2007b).  In India, there is limited information about school food 
environments, but the qualitative study in Kolkata reported in Chapter 5 found that 
energy-dense, nutrient-poor foods like French fries and fried Indian snacks were 
widely available in secondary school canteens. A similar observation was also made 
by the young respondents of the Dietary and Lifestyle survey (Study 2, Chapter 9).  
Internationally, healthy school food policies have been successful in reducing 
energy consumption and increasing healthy food consumption among students at 
school (Chriqui et al. 2014; Driessen et al. 2014; Nutrition and Physical Activity 
Branch 2006; Worsley 2007b). However, little is known about Indian school food 
policies as very few written school food policies exist in India (Jadhav & Vali 2010; 
Kaur et al. 2012), a finding also confirmed in the  qualitative investigation (Study 1, 
Chapter 5). 
Therefore, the objective of this chapter was to follow up the findings from the 
preceding studies by determining the views of educators and parents, who are key 
stakeholders in education sector (Department of Education and Early Childhood 
Development 2011), about the school food environment and policies. This includes 
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their views of the current food services and canteen policies in Indian schools. In 
addition, their recommendations for developing healthy school food environments 
are also reported here. It is intended that the findings from this descriptive study 
will help Indian policy makers and curriculum planners to create healthy school 
food environments via templates for school food policies, etc. 
12.2 Methods 
These have been described in Chapter 10. 
12.3 Results 
12.3.1 Quantitative findings 
Respondents’ views of the current food environment and food policies in 
secondary schools 
Around three-fifths of the participants agreed on the widespread availability of 
unhealthy foods in the school canteen (59.9%, Table 12.1). However, about four-
fifths agreed that carbonated beverages were not supplied in school canteens 
(80.8%). Approximately half of the respondents (53.8%) reported that there was 
limited availability of healthy food items in the school canteen.  Nearly half of the 
sample (47.4%) agreed that canteen menus lacked variety and food items sold in the 
canteen were expensive (44.9%).  
Around four-fifths of the respondents agreed that canteens only sell vegetarian 
products (82.1%). However, only few agreed that the canteens were unhygienic 
(14.7%). Approximately, three-quarters of the sample reported that adolescents 
carried home-prepared packed lunches to school (76.0%) and that home-prepared 
lunches were more nutritious than canteen food (73.1%). Only two-fifths reported 
that there was a written food policy in their child’s school and few participants 
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reported that parents (16.7%), adolescents (11.2%) and teachers (23.4%, Table 
12.1) were consulted during the preparation of canteen menus.   
Overall, the contingency table analyses revealed close similarities between teachers 
and parents in their perceptions of the present school food services and polices in 
secondary schools. However, a significantly higher proportion of parents (62.5%) 
than teachers (37.5%) agreed with the statement ‘A wide variety of unhealthy foods 
(e.g. French fries) is available in the school canteen’ (p<0.01, Table 12.1). 
Similarly, more parents than teachers agreed with the statements that parents and 
adolescents were consulted while planning the canteen menu (p<0.01).
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  Table 12.1: Respondents’ views of the current food environment and food policies in schools (% Strongly agree*, n = 312)   
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
A wide variety of unhealthy foods (e.g. French fries) is available in the school canteen   62.5 (175)  37.5 (12)  59.9 (187) 9.829 2 <0.01 
Very few healthy food items (e.g. salads) are available in the school canteen  54.6 (153)  46.9 (15)  53.8 (168) 1.180 2 0.55 
Fizzy drinks (e.g. Coke) are not sold in the school canteen  80.4 (225)  84.4 (27)  80.8 (252) 3.316 2 0.19 
The school canteen is unhygienic  15.7 (44)  6.3 (2)  14.7 (46) 3.166 2 0.21 
The school canteen only sells vegetarian food products  82.5 (231)  78.1 (25)  82.1 (256) 2.119 2 0.38 
Foods supplied in the school canteen are expensive  46.8 (131)  28.1 (9)  44.9 (140) 6.375 2 0.04 
The school canteen menu lacks variety  47.9 (134)  43.8 (14)  47.4 (148) 1.112 2 0.57 
The school canteen used good quality ingredients in food preparation  54.3 (152)  65.6 (21)  55.4 (173) 1.582 2 0.45 
Adolescents carry home-prepared packed lunch to school  76.8 (215)  68.8 (22)  76.0 (237) 1.559 2 0.46 
Home-prepared packed lunch is healthier than food supplied in the school canteen  74.6 (209)  59.4 (19)  73.1 (228) 3.633 2 0.16 
Schools have a written canteen policy  41.1 (115)  34.4 (11)  40.4 (126) 0.653 2 0.72 
Parents are consulted while planning the canteen menu  18.2 (51)  3.1 (1)  16.7 (52) 25.387 2 <0.01 
Adolescents are consulted while planning the canteen menu  12.1 (34)  3.1 (1)  11.2 (35) 13.125 2 <0.01 
Teachers are consulted while planning the canteen menu  23.9 (67)  18.8 (6)  23.4 (73) 4.650 2 0.09 
  * Strongly agree = agree (4) + strongly agree (5) 
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Respondents’ views of strategies to improve the quality of school food services 
in secondary schools 
Most of the respondents (92.9%) acknowledged the need for a canteen in every 
school (Table 12.2). Further, the majority reported that school canteens should not 
sell unhealthy foods (89.7%), should promote the sale of healthy foods at a 
reasonable price (96.2%) and that the food should be palatable (96.5%). There was 
overwhelming support for maintaining hygiene and sanitation in the school food 
environment (98.1%). The provision of safe drinking water on school premises 
attracted the support of almost all the respondents (99.0%). Nearly, three-quarters of 
the sample reported that canteens should sell both vegetarian and non-vegetarian 
food items (71.8%). Most respondents agreed that school food services should 
complement the food and nutrition curriculum (94.2%). Around four-fifths 
endorsed the views that adolescents should consume home-prepared lunches at 
school on a regular basis (80.1%) and that canteen food should be consumed 
occasionally (76.9%, Table 12.2). 
In general, there were no significant differences between parents and teachers in 
their perceived strategies of improving the quality of secondary school food 
services. However, more parents (82.1%) than teachers (62.5%) agreed that 
adolescents should consume home-prepared lunches on a regular basis (p<0.01; 
Table 12.2).
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  Table 12.2: Respondents’ views of strategies to improve school food services (% Strongly agree*, n = 312)   
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Every school should have a canteen  92.9 (260)  93.8 (30)  92.9 (290) 2.253 2 0.32 
The school canteen should not sell unhealthy foods (e.g. French fries, fizzy drinks)  88.6 (248)  100.0 (32)  89.7 (280) 4.075 2 0.13 
The school canteen should promote the sale of healthy foods (e.g. salads)  95.0 (266) 96.9 (31)  95.2 (297) 0.221 1 0.64 
Healthy foods sold in the school canteen should be tasty  96.1 (269)  100.0 (32)  96.5 (301) 1.303 2 0.52 
Healthy foods sold in the school canteen should be reasonably priced  95.7 (268)  100.0 (32) 96.2 (300) 1.426 2 0.49 
Hygiene and sanitation should be maintained in the school canteen  97.9 (274)  100.0 (32) 98.1 (306) 0.699 2 0.76 
Safe drinking water should be available in the school canteen  98.9 (277)  100.0 (32)  99.0 (309) 0.346 1 0.56 
Both vegetarian and non-vegetarian food products should be available in the school canteen  70.4 (197)  84.4 (27)  71.8 (224) 3.094 2 0.21 
Adolescent participation in the functioning of the school canteen must be encouraged  81.1 (227)  90.6 (29)  82.1 (256) 2.473 2 0.29 
Parent participation in the functioning of the school canteen must be encouraged  71.1 (199)  56.3 (18)  69.6 (217) 3.596 2 0.17 
Teacher participation in the functioning of the school canteen must be encouraged  80.4 (225)  65.6 (21) 78.8 (246) 5.729 2 0.06 
   *Strongly agree = agree (4) + strongly agree (5) 
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  Table 12.2: Respondents’ views of strategies to improve school food services (% Strongly agree*, n = 312)  (continued) 
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Food sold in the school canteen should complement healthy eating messages delivered in food 
and nutrition classes 
 94.6 (265)  90.6 (29)  94.2 (294) 1.532 2 0.47 
Adolescents should consume home-prepared packed lunches on a regular basis  82.1 (230)  62.5 (20)  80.1 (250) 13.015 2 <0.01 
Canteen food should be consumed occasionally  77.5 (217)  71.9 (23)  76.9 (240) 0.525 2 0.77 
A written canteen policy is essential  84.3 (236)  71.9 (23)  83.0 (259) 3.137 1 0.78 
Adolescents should be consulted during the development of school canteen policy  78.6 (220)  65.6 (21)  77.2 (241) 3.733 2 0.16 
Parents should be consulted during the development of school canteen policy  80.4 (225)  71.9 (23)  79.5 (248) 3.814 2 0.15 
Teachers should be consulted during the development of school canteen policy  85.4 (239)  71.9 (23)  84.0 (262) 5.409 2 0.07 
   *Strongly agree = agree (4) + strongly agree (5)
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Respondents’ views of the barriers to improvements in food and nutrition in 
secondary schools 
The main reported barriers to improving the food and nutrition situation in 
secondary schools was adolescents’ liking for unhealthy foods (81.7%), followed by 
lack of a government mandate (61.9%), and schools’ reluctance to involve others in 
canteen operations (49.0%; Table 12.3). A substantial minority (44.6%) agreed 
there was immense pressure from canteen personnel to sell unhealthy foods and that 
students would violate any canteen policy (39.7%). 
The contingency table analyses showed that significantly higher proportions of 
parents than teachers agreed with view that there was pressure from canteen staff to 
sell unhealthy foods and that the school management was hesitant to involve 
parents, teachers and students in canteen operations (Table 12.3). No other 
statistically significant differences were found.
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 Table 12.3: Respondents’ views of the barriers to the improvements in nutrition situation in schools (% Strongly agree*, n = 312)   
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
Adolescents like unhealthy foods  81.4 (228)  84.4 (27)  81.7 (255) 0.196 2 0.91 
There is immense pressure from the school canteen personnel to sell unhealthy foods  47.5 (133)  18.8 (6)  44.6 (139) 14.318 2 <0.01 
There is lack of any Indian Government mandate regarding school canteen policy  63.9 (179)  43.8 (14)  61.9 (193) 5.421 2 0.67 
The school management is reluctant towards the participation of student, teacher and parent in 
school canteen operations 
 52.9 (148)  15.6 (5) 49.0 (153) 16.601 2 <0.01 
Students could probably violate the canteen policy rules  40.0 (112) 37.5 (12) 39.7 (124) 0.614 2 0.74 
 *Strongly agree = agree (4) + strongly agree (5) 
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Respondents’ overall view of the secondary school food landscape 
The existing school food environment and nutrition curricula were viewed 
favourably by half of the sample (51.9%; Table 12.4). Nevertheless, all the 
respondents recognised the need for modifying the existing food and nutrition 
situation in schools.  
 
Table 12.4: Respondents’ overall views of secondary school food landscape and 
adolescents’ food habits (n=312)  
 Parents 
% (n) 
Teachers 
% (n) 
Total 
% (n) 
χ2 
 
df p-
value 
‘Are you happy with the 
current food environment and 
food and nutrition curriculum 
in your school?’ 
   5.686 1 0.02 
Yes 49.6  (139) 71.9  (23) 51.9  (162)    
No 50.1  (141) 28.1  (9) 48.1 (150)    
       
‘Do you think that the present 
food and nutrition situation at 
secondary school needs to 
change?’ 
   N.A. N.A. N.A. 
Yes 100.0  (280)  100.0 (32) 100.0 (312)    
No 0.0  (0)  0.0 (0) 0.0 (0)    
N.A.: Chi-Square statistics could not be computed as the variable is a constant 
 
 
12.3.2 Qualitative findings 
Stakeholders’ additional views of the current school food environment and 
policies  
The stakeholders expressed a number of views about the present school food 
environment and policies. The sale of food items at inflated prices was noted by 
45.8% of participants. This restricted students from making purchases at the 
canteen. 
 
“Rates are very high. It should be nominal.” (Parent 57) 
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“The healthy food items should be less expensive” (Teacher 1) 
 
Many respondents (76%) were dissatisfied by the prominence of vegetarian culture 
in the school food environment. They expected schools to supply both vegetarian as 
well as non-vegetarian food items. 
 
“My only concern with the school food environment and policies is that the school canteen 
only sells vegetarian food.” (Parent 4) 
 
“Non-vegetarian foods should also be sold….” (Teacher 27) 
 
Approximately one quarter of the stakeholders (23.4%) also complained about the 
lack of cleanliness in the school canteens. This unhygienic school food environment 
was seen to be responsible for a substantial reduction in the consumption of canteen 
food among students. 
 
“The canteen is not very hygienic.” (Parent 216) 
 
“Environment should be more hygienic and cleaner.” (Teacher 7) 
 
The provision and positioning of unhealthy foods along with the minimal display of 
healthy food items was a cause of concern among the majority of the respondents 
(83.7%). These unhealthy school canteen practices were seen to prompt adolescents 
to indulge in unhealthy eating. The quality of food supplied in the school canteen 
also received negative feedback from many respondents (47.4%). The lack of 
variety in canteen menus also received criticism from parents as well as teachers. 
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“The school food is unhealthy and the quality is not that good.” (Parent 76) 
 
“Sometimes food is not up to standard!” (Teacher 11) 
 
“No healthy food is there in the canteen except sandwich. The variety should be 
increased.” (Parent 123) 
 
“Not a wide variety of healthy foods are available. They should think of selling healthy stuff 
like fruits and salads…” (Teacher 25) 
 
None of the respondents expressed any views of existing school canteen policies. 
Nevertheless, they discussed their perceptions of a possible school food policy in 
the following section. 
 
Stakeholders’ views of an ideal school food policy  
Most respondents (92.9%) suggested that an ideal food policy should be one which 
allows the school canteen to offer an adequate number of healthy food options to 
students. In addition, the canteen policy should limit the availability of unhealthy 
foods like sugar-sweetened beverages and fast food.  
 
“The school canteen should have written policy and they should serve healthy foods like 
salad, fresh fruits that are good for the health of adolescents.” (Parent 63) 
 
 “Junk food should be completed banned!” (Teacher 12) 
283 | P a g e  
 
A common recommendation (made by 95.2% of respondents) was that classroom 
teaching should complement the school food services. One parent made this 
suggestion: 
 
“The ideal food and nutrition curriculum should consist of foods the children have been 
taught to have daily in the home science books.” (Parent 20) 
 
The cost, palatability and appearance of canteen foods were described as essential 
components of an effective school food policy. Almost four-fifths of the 
respondents (78.8%) recommended that healthy foods served to students should be 
reasonably priced, attractive and tasty. 
 
 “Make the healthy food look attractive and tasty.” (Teacher 18) 
 
 “Food should be fresh and healthy. It should be reasonably priced.” (Parent 141) 
 
Hygiene and sanitation were cited as important attributes of an ideal canteen policy. 
All teachers and parents unanimously stated that school canteens should maintain a 
hygienic and a clean environment. They also noted that canteen personnel should 
wear neat and clean uniforms as well as adopt hygienic food handling practices.  
 
 “A clean and a hygienic environment is a must!” (Parent 179) 
 
 “The person serving food should be well-dressed with gloves.” (Teacher 4) 
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Almost all the respondents (99%) emphasised the provision of safe drinking water 
in the canteen. The use of fresh food ingredients in preparing canteen foods was 
also specified as an integral component of an ideal canteen policy.   
 
“The school canteen should promote very healthy food habits along with the supply of safe 
and clean drinking water……” (Teacher 7) 
 
 “Safe drinking water should be provided.” (Parent 139) 
 
“See good quality food ingredients must be used in food preparation as children are having 
these stuff!” (Parent 261) 
 
There was support (24.7%) for conducting routine audits/inspections to ensure that 
the canteen staff comply with canteen policy guidelines. This surveillance was seen 
to be a means to minimise the violation of rules and regulations. In addition, in-
house training of canteen staff in promoting the sale of healthy foods was viewed as 
a vital healthy eating strategy (48.1%). 
 
“The management should conduct frequent surprise checks over the canteen foods.” 
(Parent 12) 
 “These canteen vendors should be trained to prepare and sell healthy stuff!” (Teacher 
32) 
 
“Always check the food, coming outside of the school or derived by other. Canteen staff 
should be professional i.e. having food sense. Canteen should be under surveillance.” 
(Parent 224) 
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The need for consulting parents, teachers and adolescents in developing an ideal 
school canteen policy also emerged as a key theme. One parent described it as 
follows: 
“The school canteen should consider the opinions of parents, teachers to frame the school 
canteen menu. They should speak with the children with the children to make them aware of 
all the healthy food being kept in the school canteen.” (Parent 60) 
Perceived barriers to the improvement of food and nutrition in Indian 
secondary schools  
Food advertisements were cited as one of the potential barriers preventing the 
improvement of food and nutrition in schools. Most respondents (92.9%) noted that 
the food advertisements were so pervasive that they strongly influenced the 
consumption of nutrient-poor foods in adolescents. 
 
“Adolescents are often victims of foods advertised on TV and other forms of media that they 
tend to consume those kind of foods……” (Teacher 8) 
 
“One additional barrier could be mass media……” (Parent 11) 
 
The lack of awareness regarding healthy food preparation among canteen personnel 
was recognised as a significant barrier to healthy eating. Due to poor knowledge, 
canteen personnel were unable to prepare healthy foods. 
 
“You know there is a lack of awareness among the canteen staff regarding the dietary 
requirements of adolescents. So how can you expect them to prepare healthy foods?” 
(Parent 126) 
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“I feel the catering staff needs the training to deliver to the expectations of students.” 
(Teacher 21) 
 
A small number of participants (14.7%), particularly the teachers (78%), felt that 
lack of parental counselling restricted the improvement of food and nutrition in 
schools. The teachers felt that parents did not advocate healthy eating practices at 
home. For instance, one teacher described this shortcoming as follows: 
 
“Parents nowadays are very busy and therefore they mostly take their kids to restaurants 
for dinner. Unfortunately, kids develop the taste for fast food and only want to have those 
kinds of food even in school!” (Teacher 15) 
 
Similarly, one parent also noted: 
“We should also follow what we are preaching our children.” (Parent 18) 
 
12.4 Discussion 
This chapter set out to develop a better understanding of the Indian secondary 
school food environment and policies, from the perspective of teachers and parents, 
who are acknowledged as key stakeholders in education settings. These crucial 
stakeholders provided both positive and negative feedback about current school 
food environment and policies. Novel ideas for creating healthy school food 
environments and effective school canteen policies were also captured.  
The easy availability and accessibility of energy-dense, nutrient-poor foods (e.g. 
French fries in the Indian school canteens) invited criticism from stakeholders. 
Similar criticism was made in the qualitative study (Chapter 5) as well as in the 
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students’ dietary and lifestyle survey (Chapter 9). Similar situations appear to exist 
in other countries. For example, Brazilian and Malaysian school canteens heavily 
promoted non-nutritious snacks among pupils (Hayati Adilin et al. 2015; Porto et al. 
2015).  Findings from developed countries like Australia (Lawlis et al. 2016), USA 
(Caspi et al. 2015) and Canada (Winson 2008) also reflect similar unhealthy school 
environments. These environments are frequently associated with adolescents’ 
increased consumption of sugar-sweetened beverages and energy-dense, nutrient-
poor foods (pizza, chips, and candies) (Briefel et al. 2009a; Briefel et al. 2009b; Fox 
et al. 2009; Mâsse et al. 2014). Overconsumption of such unhealthy foods and 
beverages is viewed as an important contributor to adolescent obesity (Lobstein et 
al. 2015; Sahoo et al. 2015). Given the increasing prevalence of adolescent obesity 
in India (Subashini et al. 2015) and worldwide (Lobstein et al. 2015; Sahoo et al. 
2015), schools should prohibit the supply of unhealthy foods and drinks to young 
people on their premises (Hawkes et al. 2015). 
In line with previous findings (Chapter 5 & 9), the respondents expressed 
dissatisfaction over the poor supply of healthy food items in the school canteen. 
This limited availability of healthy foods interferes with adolescents’ ability to 
consume these foods (Utter et al. 2009). Moreover, young people lack the maturity 
and cognitive ability to make healthiest food choices, particularly in a contemporary 
society where they are heavily exposed to sophisticated food marketing (Utter et al. 
2009).  
In agreement with the principals’ views in the qualitative study (Chapter 5), the 
majority of the respondents (80.8%) also noted that carbonated beverages (e.g. 
Coke) were not supplied in their schools’ canteens. This ban is a positive step in 
reducing the intake of beverages associated with obesity in young people. However, 
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the availability of these beverages in the school neighbourhood needs further 
investigation. A number of developed and developing countries like France, 
England, Scotland, Portugal (Hawkes 2010), South Korea (Hawkes 2010; Lee et al. 
2014), Thailand (Hawkes 2010), and Sri Lanka (Townsend et al. 2015) have also 
imposed restrictions on the supply of sugar-sweetened beverages in the school 
premises. Globally, the consumption of sugar-sweetened beverages is perceived as 
an important predictor of obesity epidemic (Hawkes 2010; Popkin & Nielsen 2003; 
Sahoo et al. 2015).  
Several respondents reported that only vegetarian food items were sold in the school 
canteen, a finding also observed in the qualitative investigation (Chapter 5). This 
practice of Indian schools is influenced by different religious philosophies including 
Hinduism, Jainism and Buddhism (Jayanthi 2001; Vecchio et al. 2014). Perhaps, 
this vegetarian practice could restrict the intakes of important sources of 
bioavailable iron and zinc, among other nutrients. Interestingly, most of the 
vegetarian products (e.g. French fries, samosa) available in the school canteen were 
high in energy and low in nutrients. Quite often, these food products are deep-fried 
in trans fats (Agrawal et al. 2008; Kaushik et al. 2011). Some participants indicated 
the need for introducing non-vegetarian products in the school canteen. The 
introduction of iron-rich animal-based products could help to improve dietary 
intakes of micronutrients such as iron and zinc (Gibson et al. 1997) however 
considering the dominance of Hindu respondents, the probability of purchasing and 
consuming these animal products remains questionable. 
Interestingly, a sharp difference between the quantitative and qualitative findings 
with regards to hygiene standards in school canteens were noted in this study. 
Perhaps, this difference could be attributed to the quantitative item which was either 
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too blunt or poorly phrased. The qualitative findings are quite damning of the 
hygiene situation in schools and similar to the previous qualitative findings 
(Chapter 5). A number of deficiencies related to the use and change of hand-
gloves, cleanliness of work stations and hand-washing have resulted in unhygienic 
canteens (Gupta & Gupta 2009; Rodríguez‐Caturla et al. 2012; Santos et al. 2008; 
Tan et al. 2013).  
The poor hygiene procedures employed by canteen personnel have been recognised 
as significant contributors of foodborne infections in young people (Gupta & Gupta 
2009; Soon et al. 2011). Probably, because of the danger of such foodborne 
infections, the respondents reported the need for safe drinking water and a hygienic 
canteen, initiatives endorsed by the Focus Resources on Effective School Health 
(FRESH) framework (Schools & Health 2014).  
Most respondents indicated that school canteens supplied healthy foods at inflated 
prices, an outcome also observed in the qualitative investigation (Chapter 5) and 
the Dietary and Lifestyle survey (Chapter 9). Australian teachers (Ronto et al. 
2016b; Ronto et al. 2016c) have also raised similar concerns. School canteens are 
primarily profit-oriented i.e. they mostly rely on the revenue generated through the 
sale of foods high in fat or sugar (Ronto et al. 2017). School principals also reported 
that canteen owners preferred selling fried snacks over healthy snacks. However, 
marketing healthy products does not inevitably mean financial loss for the school or 
the canteen owners (Utter et al. 2009) because reductions in price of healthy foods 
with a concurrent increase in prices of nutrient-poor foods have been successful in 
promoting the sale of healthy foods (French et al. 2001; French et al. 1997). This 
could be further supported by the evidence that food taxes have been helpful in 
decreasing the consumption of unhealthy foods and drinks (Escobar et al. 2013; 
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Jensen & Smed 2013; Thow et al. 2014). These strategies related to price reductions 
and food taxes could be applied in Indian school settings. 
The lack of variety in the canteen menu was a cause of disappointment among 
almost half of the respondents, a shortcoming raised during the interviews (Chapter 
5) as well as the Dietary and Lifestyle survey (Chapter 9). Likewise, Benn (2014) 
reported that Danish students were not satisfied with the inadequate school lunch 
menu. Compared to qualitative findings (Chapter 5), only a few respondents noted 
that schools used poor quality ingredients in food preparation. Empirical studies 
outside India also report mixed findings (Benn & Carlsson 2014; Janhonen et al. 
2016). For example, Finnish adolescents noted that their school food was of high 
quality (Janhonen et al. 2016). In contrast, Danish adolescents were not satisfied 
with the quality and quantity of the school meal (Benn & Carlsson 2014). Both 
local and overseas findings suggest a need for improvement in the quality of meals 
and snacks served in the school canteens. 
Consistent with the interviewees’ views’ (Chapter 5) the respondents in this study 
proposed that schools should supply tasty nutritious foods at economical prices. 
Nordic (Kainulainen et al. 2012) and Australian adolescents (Stephens et al. 2015) 
have also suggested that increased accessibility of tasty nutritious meals and snacks 
at a low cost could help them to make healthier food choices. Taste is an important 
determinant of food choice (Story et al. 2002b). It has been claimed that adolescents 
often prefer to consume fast food over healthy foods primarily because of taste 
preference (Bauer et al. 2004; Hayati Adilin et al. 2015; Townsend et al. 2015). 
This prompts call for enhancing the palatability of healthy food items to enhance 
their consumption among students. 
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Perhaps, these shortcomings influenced adolescents to carry home-prepared packed 
lunches to school, a practice frequently cited by the interviewees (Chapter 5) and 
Dietary and Lifestyle survey respondents (Chapter 9). Again this is comparable to 
findings from Australia (Ronto et al. 2017; Sanigorski et al. 2005; Worsley 2008), 
New Zealand (Worsley 2008) and Denmark (Benn & Carlsson 2014).  A local study 
also showed that 41% adolescents (n=273; aged: 10-13 years) brought their own 
packed lunches from home (Mehan et al. 2012). However, 20% of the students 
brought unhealthy snack items and less than 4% carried fruit from home (Mehan et 
al. 2012). In contrast, most respondents in the present study (73.1%) perceived that 
home-prepared packed lunches were more nutritious than canteen food. Despite the 
dearth of evidence about the nutrient composition of these packed lunches, the 
majority of the participants supported the consumption of home-prepared packed 
lunches. The previous qualitative findings also reflect similar views (Chapter 5). 
Nevertheless, the employment of Indian women outside the home (Ministry of 
Labour & Employment 2014) might reduce the likelihood of them preparing these 
packed lunches. 
Parents, teachers and adolescents were generally not consulted during menu 
planning, a view consistently expressed by the interviewees in the qualitative study 
(Chapter 5). In contrast, Dutch (Mensink et al. 2012), Portuguese (Melo et al. 
2013) and Chinese (Xin-Wei et al. 2008) schools encourage the participation of all 
the stakeholders in school operations, a crucial initiative in improving the 
healthiness of the school canteens (Chaleunsouk & Kutsyuruba 2014; Devi et al. 
2010; Mikkelsen 2014; Mikkelsen et al. 2005; Van Ansem et al. 2013; Worsley 
2008). For example, Dutch school teachers involve students in preparing and 
serving school lunch as it rewards them with a greater sense of ownership over the 
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meals (Benn & Carlsson 2014). In addition, Kann and coworkers supported the 
need for parental involvement in health curriculum and canteen services (Kann et 
al. 2007) as parents play an important part in enabling school health promotion 
activities (McBride & Midford 1999). Further, Ronto and colleagues found that 
Australian Home Economics teachers and students contributed to school canteens 
by increasing the range of healthier food options through the preparation of healthy 
meals (Ronto et al. 2016b). These findings highlight the need for involving parents, 
teachers, and students in canteen operations to assist adolescents’ healthy eating at 
school. 
According to the respondents, very few schools had a written food policy (Table 
12.1), an opinion shared by school principals who were interviewed in Study 1 
(Chapter 5). Previous local studies have also shown comparable findings (Jadhav 
& Vali 2010; Kaur et al. 2012; World Health Organization 2007). Perhaps, the lack 
of an Indian or State Government mandate is responsible for this poor state of 
policy matters. Unlike Indian schools, schools in Sri Lanka (Townsend et al. 2015) 
and South Korea (Lee et al. 2014) follow a healthy canteen policy laid down by 
their respective Government agencies.  
Government mandated school food policies may not be popular. Both school staff 
and students in the UK did not support government policies that restricted certain 
foods and minimised personal preference (Devi et al. 2010). Similarly, Malaysian 
(Hayati Adilin et al. 2015) and Sri Lankan (Townsend et al. 2015) schools also 
reported opposition to the imposition of food policies. Such opposition can 
generally be avoided through careful consultation with all the school stakeholders, 
an initiative recommended by a number of public health experts (Chaleunsouk & 
Kutsyuruba 2014; Van Ansem et al. 2013; Worsley 2008).  
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Adolescents’ liking for nutrient-poor foods was the most commonly cited barrier to 
healthy eating. Feasibly, this could just be an excuse for not restricting the supply of 
unhealthy foods in the canteens. The liking for unhealthy foods could be triggered 
by the pervasive presence of food advertisements in the globalised world (Melo et 
al. 2013; Townsend et al. 2015), and the qualitative study informants (Chapter 5). 
Unfortunately, school grounds are often used for junk food and beverage marketing 
as a means of revenue generation (Caspi et al. 2015; Polacsek et al. 2012). This 
prompts call for schools to develop their own policies using a government template 
adapted to local conditions. Moreover, continuing involvement of all the 
stakeholders is warranted for the successful implementation of the policy.   
Furthermore, nearly half of the sample reported that school authorities were 
compelled by canteen owners to supply unhealthy foods (Table 12.3), a barrier 
frequently cited by the school principals (Chapter 5). Indian private school canteen 
services generally outsourced to commercial enterprises resulting in lack of 
effective participation of the school management in menu preparation (Chapter 5). 
Similarly, Brazilian (Porto et al. 2015) and Dutch (Benn & Carlsson 2014) school 
authorities hire outside catering companies, and exercise minimum control over the 
canteen menu. Indian schools could possibly adopt social marketing strategies 
involving the four Ps (i.e. product, price, promotion and place) to overcome poor 
commercial practices (Grier & Bryant 2005; Kotler & Lee 2008). 
The respondents felt that canteen personnel were mostly ignorant and unaware of 
the healthy eating practices. Perhaps, this limitation could be minimised by offering 
proper training in food selection and marketing to school foodservice personnel, 
thus enhancing nutrition integrity in school foods and meal (Fulkerson et al. 2002; 
Mikkelsen et al. 2005; Porto et al. 2015). In the context of the school food supply, 
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canteen staff play a potential role in influencing pupils’ food selection at the point-
of-purchase (Fulkerson et al. 2002). In a study carried out in 16 US middle schools, 
it was found that 50% of the school food service staff (n=235) believed that 
influencing students’ food choices was a part of their routine job and nearly four-
fifths of them were comfortable in guiding the pupils on what to purchase 
(Fulkerson et al. 2002). In contrast, Brazilian school food service professionals 
expressed antagonistic views as they did not believe that pupils were able to modify 
their food behaviours (Porto et al. 2015).  
Undoubtedly, effective school food policies are essential for catering healthy foods 
at school, but proper training of canteen staff is also a primary prerequisite for the 
successful implementation of these school food policies. For example, ‘The New 
South Wales Fresh Taste Program’ enabled the canteen staff to undertake special 
TAFE (Technical and Further Education) courses in nutrition and business 
management (Nutrition and Physical Activity Branch 2006). This program was 
successful in reducing the purchase of unhealthy foods in school cafeterias 
(Nutrition and Physical Activity Branch 2006). 
A few teachers reported that due to busy work schedules parents frequently 
practised negative role modelling i.e. they resorted to unhealthy eating. This was 
also mentioned by stakeholders in Study 1 (Chapter 5).  The devaluation of food 
skills (Begley 2016; Pingali & Khwaja 2004) and increased consumption of 
convenience and fast foods in urban Indian homes (National Institute of Nutrition 
2010; Pingali & Khwaja 2004) has probably prompted children and adolescents to 
choose unhealthy foods over healthy foods (Purushothaman et al. 2015). Parents 
play a major role in influencing adolescents’ dietary behaviours through role 
modelling (Birch et al. 2001; Young et al. 2004). Positive role modelling by parents 
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regarding healthy dietary behaviours could encourage adolescents to eat healthy 
foods (Young et al. 2004). Perhaps, web-based nutrition education programs for 
parents could improve their food literacy. Indeed, integrated online culinary and 
nutrition programs have been successful in improving food literacy among adults 
(Adam et al. 2015). 
12.5 Strengths and limitations of the study  
These have been summarised in the preceding chapters i.e. Chapter 9 (limitations) 
and Chapter 11 (strengths). 
12.6 Conclusions 
Overall, teachers and parents shared similar views about the present school food 
environment and policies. The findings suggest that Kolkata private secondary 
schools are currently not providing optimal selection of a variety of palatable 
nutritious foods at an appropriate price. This underscores the need for improving the 
existing school food environment through the implementation of healthy eating 
strategies proposed by the stakeholders. Their collective interest and enthusiasm in 
improving the status of school canteens could be essential for the development and 
implementation of healthy school food policies, thus, nurturing healthy eating habits 
in secondary school students. 
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CHAPTER 13: General discussion, 
recommendations and conclusions   
Overview 
This chapter discusses the ways the present findings relate to previous research 
findings and how they may inform the development of future nutrition interventions 
aimed at improving the dietary behaviours of Indian adolescents. Further, the 
strengths and limitations of the research and the overall conclusions are reported in 
this chapter. 
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13.1 Introduction 
This thesis set out to examine the food and nutrition landscape in Indian school 
settings. A dearth of scientific evidence in the Indian context has contributed to a 
lack of understanding about the current status of food and nutrition education, 
school food environments and policies, and adolescent food practices. This is 
hampering the development of nutrition and health promotion interventions for 
Indian adolescents. To address these gaps in the literature, three consecutive studies 
were conducted to elicit the views of secondary school students, parents, teachers 
and school principals about these issues. 
In summary five major findings relating to the Indian secondary school food and 
nutrition landscape are apparent:  
 Widespread dissatisfaction among all the four stakeholder groups over the 
present status of food and nutrition education. 
 Considerable discontent among all the stakeholder groups with regards to 
school food environment and policies. 
 Lack of dissemination of food skills in the curriculum. 
 Unhealthy food consumption patterns were evident among adolescents. 
 Strong support for the development of a new skills-focussed food and 
nutrition curriculum supported by healthy school food environments and 
policies was expressed.   
A particularly original feature of these findings is that parents and students have 
rarely been formally asked for their opinions of the food and nutrition curriculum or 
the school food environment and policies, despite their key roles as stakeholders.  In 
addition, it can be noted that similarly focussed research has not been conducted 
previously in India. 
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13.2 Overview of findings  
Dissatisfaction over the present status of food and nutrition education in 
secondary schools 
All the participants noted that food and nutrition education is important for 
adolescents as it helps to create awareness about the importance of healthy eating. 
However, they also described certain weaknesses of the present curriculum. The 
present findings suggest that Indian schools fail to cater adequately to the health and 
nutritional needs of students. The clear absence of food skills from the secondary 
school curriculum emerged as a major shortcoming throughout the three studies. 
This poor state of food and nutrition education has also been reported in Sri Lankan 
(Townsend et al. 2015), Australian (Ronto et al. 2017), Hong Kong (Lai-Yeung 
2011), American (Lichtenstein & Ludwig 2010), and Canadian (Slater 2013) 
educational settings.  
Lack of dissemination of food skills in the curriculum 
Low levels of food skills are likely to narrow food selection, thereby, reducing the 
possibility of consuming a variety of nutritious foods (Caraher et al. 2004). Many 
research studies have identified a substantial decline in cooking skills in many 
countries (Begley 2016; Caraher et al. 1999; National Institute of Nutrition 2010; 
Slater 2013). Consequently, the promotion of food skills learning is considered a 
public health priority (Begley 2016; Fordyce-Voorham 2011; Lichtenstein & 
Ludwig 2010).  
Widespread discontent regarding school food environments and policies 
The easy availability and accessibility of unhealthy foods and the limited 
availability of nutritious foods invited criticism from all the participants across the 
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three studies. Similar negative perceptions of school food environments are 
mirrored within the literature (Banna et al. 2016; Caspi et al. 2015; Porto et al. 
2015; Ronto et al. 2016b; Utter et al. 2009). The absence of any Indian Government 
mandate on school food policy is one possible explanation for such unhealthy food 
services in Indian schools (Kaur et al. 2012; World Health Organization 2007). 
Moreover, face-to-face interaction with the ten school principals (Study 1) and the 
school food landscape survey findings (Study 3) demonstrate that written food 
polices are rare in Indian school settings. This underscores the need to implement 
healthy food policies to support the development of healthy eating environments in 
Indian schools. 
Unhealthy food consumption patterns among adolescents 
The dietary outcomes reported in Study 2 are similar to those reported in studies of 
adolescents in other countries (Diethelm et al. 2012; Ming et al. 2006; Savige et al. 
2007b). The majority of contemporary adolescents in consumerist societies appear 
to consume unhealthy diets, thereby increasing their risk of overweight and obesity 
and associated chronic degenerative diseases (Lobstein et al. 2015).  Snacking on 
unhealthy foods; meal skipping (usually breakfast); excessive consumption of fast 
food; and low intakes of fruits and vegetables were commonly practised by 
adolescents in Study 2. These unhealthy food behaviours are well-documented in 
the literature (Larson et al. 2016; Savige et al. 2007a; Savige et al. 2007b). These 
undesirable food consumption patterns may be influenced (in part) by the 
inadequate food and nutrition learning provided to Indian adolescents at school and 
home as well as in broader societal and economic environments outside school. 
This original evidence highlights the need to focus on the provision of 
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comprehensive food and nutrition education (i.e. food literacy) to Indian secondary 
school students. 
For the first time, potential influences over Indian adolescent dietary behaviours 
were identified. These included parents, peers, the home and school food 
environment, and mass media. Collectively, these influences are similar to previous 
overseas findings (Banna et al. 2016; Pearson et al. 2017; Story et al. 2002b).  All 
these influences could be useful for supporting the development of multifaceted 
nutrition promotion programs aimed at improving the eating habits of young people, 
including: increased adolescent involvement in domestic cooking; increased 
parental and peer modelling of healthy eating; increased availability and 
accessibility of healthy foods, coupled with limits on the accessibility of unhealthy 
foods at home and school; and reduced intakes of EDNP foods.  
Need for a new skills-focussed food and nutrition curriculum supported by 
healthy school food environments and policies 
Dissatisfied with the present levels of food and nutrition landscape in Indian 
secondary schools, the participants in Study 1 as well as Study 3 expressed strong 
support for the development of a novel skills-focussed food and nutrition 
curriculum supported by healthy school food environments and policies which 
encourage adolescents to eat healthy foods. Considering the unhealthy food habits 
exhibited by adolescents worldwide, several public health professionals have also 
reported similar interests in upgrading the school food and nutrition landscape 
(Fordyce-Voorham 2011; Fulkerson et al. 2011; Hawkes et al. 2015; Lang & 
Caraher 2001; Ronto et al. 2017).  
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13.3 Recommendations for future research and practice 
The present research approaches could be modified and applied in other diverse 
school settings, in terms of school types and students’ cultures and geographic 
locations in India. For example, research should be undertaken in public schools to 
examine their food and nutrition landscapes. In addition, there is an opportunity to 
replicate this research in rural settings as well as other metropolitan settings in 
India. This would provide an opportunity to design effective nutrition programs 
which are applicable to both public and private school settings in urban and rural 
areas. Finally, the food and nutrition landscapes of pre-school and primary school 
children and of recent school leavers need to be examined with some urgency if a 
comprehensive healthy eating program is to be established in India.  
The views of other key stakeholders like canteen staff and government officials 
could be further examined to obtain a broader perspective of the Indian school food 
and nutrition landscape. Another possible research direction should involve 
comprehensive audits of school canteens, and indeed in class audits of curriculum 
delivery (Pendergast et al. 2005).  
There is scope to increase the usability of the newly developed meal-based FFQ in 
India by modifying it according to the dietary habits of particular states or 
territories. In addition, the SFLQ could be further modified and developed into an 
all India instrument and possibly into an instrument for international use to reflect 
the opinions of parents and teachers on a variety of food education and school food 
environment components to be translated into policy making and system changes. 
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Implications for food and nutrition education in Indian secondary schools 
Considering the strong recommendation and necessity for incorporating food skills 
in the secondary school curriculum, Indian schools could impart skills-focussed 
nutrition education via different strategies.  
One such strategy could be adoption of the emerging food literacy framework as the 
basis of a novel food and nutrition curriculum (Vidgen & Gallegos 2014). The 
success of any school-based nutrition education program is determined by a number 
of attributes (Perez-Rodrigo & Aranceta 2003). These primarily include: theory-
driven strategies; suitable to the needs of teachers; students and school; a supportive 
school food environment (i.e. easy availability and accessibility of healthy foods, 
implementation of healthy canteen policies); and evaluation (Perez-Rodrigo & 
Aranceta 2003). All these elements have been used to design the Refresh.ED 
program to provide comprehensive food and nutrition education to school children 
(i.e. from kindergarten to year 10) in Western Australia (Refresh.ED 2014). 
Nevertheless, the applicability of this model program in different cultural settings 
needs to be verified through evaluation studies.  
The implementation of a novel food literacy curriculum would be ideal. However, 
due to certain unforeseen circumstances (i.e. financial issues, political restraints), 
the implementation of this new curriculum may not be a viable option. 
Alternatively, Indian schools may introduce food skills either as a part of their 
extra-curricular activities (e.g. after-school cooking programs) or through cross 
curriculum delivery. Food literacy has several literacy and numeric components 
which could be taken up in Mathematics, Science, English and other academic 
disciplines. Nevertheless, it would involve careful and strategic planning prior to 
implementation. 
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Developing strong partnerships with parents, health professionals or agencies, 
school staff, teachers, students, and government bodies at the city, state, as well as 
national level is vital for the successful implementation of a new curriculum. 
Moreover, through food literacy education, and continuing professional training of 
teachers is essential to facilitate the effective implementation of the curriculum. 
This could be achieved either by introducing short-term courses in teachers’ 
training colleges or online courses for professional development. Online courses are 
likely to be more cost effective when compared to face-to-face teaching programs 
(Adam et al. 2015). In addition, food literacy training needs to be provided to both 
parents and canteen staff to cultivate their own skills and self-efficacy in relation to 
food and nutrition. Crash courses in food and nutrition could be provided to parents 
and canteen workers over weekends or holidays. This would help parents and 
canteen staff understand the importance of establishing and maintaining a healthy 
diet and how this can be implemented in daily lives. 
All the above described strategies could be translated into practice by adopting the 
Impact Management Planning and Evaluation Ladder (IMPEL) (Figure 13.1), a 
seven-phase structured model designed to describe and evaluate different types of 
change which can be attained through educational programs (Hinton 2014).  
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Figure 13.1: The IMPEL Model (Hilton 2014) 
 
Hilton (2014) defines the seven phases as mentioned below. The application of the 
IMPEL Model to food and nutrition education in Indian schools has been discussed 
in detail in Appendix 31. 
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Phase 1: Changes for project team members 
Phase 2: Changes by project team members leading to changes for students who 
are directly influenced 
Phase 3: Contributions to knowledge in the field; growth or spread of disseminated 
ideas; serendipitous adoption/adaptation by people beyond the project’s intended 
reach  
Phase 4: Changes by opportunistic adopters at participating institutions leading to 
changes for students who are directly influenced  
Phase 5: Systemic changes at participating institutions leading to changes for all 
relevant students 
Phase 6: Changes by opportunistic adopters beyond participating institutions 
leading to changes for students who are directly influenced 
Phase 7: Systemic changes beyond participating institutions leading to changes for 
all relevant students  
Implications for food policies and environment in Indian secondary schools 
Effective implementation of school food policies requires a series of actions that 
take into account all the characteristics of the school population (Hawkes et al. 
2015; St Leger et al. 2007). Therefore, actions should be focussed on creating a 
healthy learning environment through repeated and sustained exposure to nutritious 
foods and consistent nutrient-based standards for the foods and drinks available in 
schools (Hawkes et al. 2015). Similarly, Gillies et al. (2011) all these actions have 
been embedded within the three focus areas – curriculum, environment, and 
partnerships of the Health Promoting Schools Framework (HPSF). 
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Figure 13.2: The HPSF Model (Gillies et al. 2011) 
The role of central as well as state government is also very important for the 
successful implementation of these policies. For example, many countries like 
South Korea, Greece, Portugal, Australia and France have developed national 
guidelines for restricting the availability of unhealthy foods and beverages in school 
canteens. The Australian Government’s 2010 National Health School Canteens 
Guidelines reflects its efforts to provide consistent healthy food and drink choices 
throughout Australian schools (The Department of Health 2013). The key features 
of this policy include: a national classification system for canteens; guidance and 
training material for canteen personnel; and an evaluation protocol (The Department 
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of Health 2013). Following this Australian School Food Policy Charter, the Indian 
Health Ministry could also develop healthy eating guidelines for coherent 
implementation in both public and private schools across the country.  
The national policy could be supported by the role of state or territory governments. 
This is reflected in the Victorian State Government’s Healthy Canteen policy 
guidelines (Victorian State Government 2016) and the Fresh Tastes program of the 
Australian Capital Territory (ACT Government 2017). Both these programs help 
schools create healthier canteen menus. Therefore, the West Bengal state 
government and other state/territorial governments in India could formulate healthy 
canteen guidelines applicable to all the schools in their respective states or 
territories.  
In addition to the role of government agencies, policies should be formulated by 
consulting all the stakeholders in the education process including principals, 
educators, parents, canteen staff and students (Devi et al. 2010). All of them should 
be encouraged to participate in menu planning for school canteens, an initiative also 
adopted by the Australian Fresh Tastes program (ACT Government 2017). An 
online feedback program could be created for parents, teachers, and students to 
share their views on the quality of school food services.  
Besides these Australian programs, the British food choice architecture policy 
(Ensaff et al. 2015) and the Danish ‘organic’ school food policy model (He & 
Mikkelsen 2014) could also serve as exemplars for healthy school food policies.  
Therefore, it would be worthwhile for Indian schools to experiment with these types 
of policy models. Given the plethora of evidence emphasising the importance of 
adopting healthy school food policies and the strong motivation for change 
expressed by participants in all three studies presented in this thesis, it appears that 
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the time is right for the development of new healthy food policies that could be 
embedded within the Indian school environment. Future research should focus on 
conducting a pilot study based on school food policy for verifying its feasibility and 
efficacy. If successful, then this policy model could be implemented in a larger 
sample both at the state and national level. 
13.4 Significance of this thesis 
This thesis has contributed both to the research field and the Indian community. It 
provides original insights into the Indian secondary school food and nutrition 
landscape. It is significant as it is the first to examine the status of food and 
nutrition curriculum, school food environment and the implementation of school 
food policies in India. It is also the first research to assess the food habits of Indian 
adolescents. This is an innovative series of investigations which used qualitative 
and quantitative approaches to provide unique insights into these issues through 
engagement with key stakeholder groups of students, parents, teachers and 
principals.  
Information collected as part of this thesis is expected to guide policy makers 
towards the development of a skills-focussed food and nutrition curriculum 
specifically designed to meet the needs of the world’s largest adolescent population. 
Underpinned by both the theoretical and practical components of the emerging food 
literacy model, a new curriculum would enhance the skills of Indian adolescents to 
prepare nutritious meals for themselves and their prospective families, thereby 
reducing their dependence on ready-to-eat convenience, processed foods. In 
addition, well-informed students can play an important role in improving the home 
food environment by influencing the food-related practices of their families (Heim 
et al. 2011).  
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Furthermore, these research findings can help facilitate the development of healthy 
school food environments through the implementation of effective school food 
policies, thus stimulating healthy eating habits among students, helping to reduce 
the prevailing disease burden. In the longer term, this research may represent the 
beginning of the development of school based interventions which, potentially, 
could benefit 238 million Indian adolescents, their families and the wider Indian 
community at large. 
13.5 Strengths and limitations of the research   
A number of limitations need to be acknowledged while interpreting the thesis 
findings. There are two key limitations. First, the focus on private schools in 
Kolkata, especially given the size and diversity of the Indian population could have 
limited the generalisability of the findings. Nevertheless, it is a start but future 
studies should include a more diverse range of schools and ideally some form of 
longitudinal tracking would be useful in assessing the progress of curriculum and 
policy implementation.  
Second, the absence of other important stakeholder groups e.g. canteen staff and 
government education administrators from the three studies was a limitation of this 
research. Future research could explore the views of these crucial stakeholder 
groups to develop a comprehensive curriculum and policy evaluation program. In 
addition, limitations specific to the three thesis studies have been described in 
earlier chapters (Chapters 4, 8, 9 & 11).  
This research has many strengths. The most important strength of the thesis is the 
novelty of its findings. All the three studies conducted in this thesis contribute 
original findings to the literature. Prior to this research, no published evidence about 
310 | P a g e  
 
food and nutrition landscape in Indian secondary schools was available. In addition, 
to the best of the candidate’s knowledge no scientific investigation either locally or 
internationally has attempted simultaneously to explore parents’, students’, 
teachers’, and principals’ views of the secondary school food and nutrition 
landscape.  
Another major highlight of this thesis was the interconnectivity between the three 
studies and the integration of findings from Study 1 to Study 2 which in turn lead to 
Study 3. The presentation to parents and teachers of feedback from the adolescent 
survey (Dietary and Lifestyle Survey) was a novel feature of this research allowing 
these stakeholder groups to assess findings from the adolescent survey, a feature of 
community-based participatory research (Wallerstein & Duran 2006).  
The inclusion of qualitative measures in the Study 3 survey questionnaire added a 
further strength to this thesis; successful health needs assessments involve the use of 
both qualitative and quantitative measures (Li et al. 2009; Wright et al. 1998). 
Besides these three key strengths, all other strengths with regards to respective 
studies have been acknowledged in previous chapters (Chapters 4, 8, 9 & 11). 
13.6 Conclusions 
Overall, Indian secondary schools help to inculcate unhealthy eating habits among 
adolescents. In particular, they do not emphasis skills-focussed food and nutrition 
education. The absence of written food policies from the Indian school context is a 
major problem. In addition, the sample of Indian adolescents (Study 2) exhibited 
sub-optimal dietary habits i.e. over consumption of EDNP foods and beverages and 
relatively low intakes of nutritious foods. In the light of the increasing prevalence of 
adolescent obesity, Indian schools could serve as influential loci for obesity 
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prevention. The novel healthy eating ideas provided by the stakeholders could be 
used to develop a healthy learning environment supported by effective school food 
policies to inculcate healthy eating habits among Indian secondary school students. 
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As a consequence of nutrition transition, the customary Indian diet has undergone 
major transformation (Misra et al. 2011; Popkin 2001; Ramachandran 2011; Shetty 
2013). Increased intakes of energy-dense, nutrient-poor products like biscuits, salted 
snacks like potato chips, sweets, edible oils, sugar and fast foods have been reported 
over the recent past in urban areas (Misra et al. 2011; National Institute of Nutrition 
2010; Pingali & Khwaja 2004; Ramachandran 2011). Calorie intake from 
carbohydrates (predominantly cereals) is higher in Asian Indian community in 
comparison to other ethnic groups (Misra et al. 2011).  
Cereals are the staple diet of the Indian population, and consumption of 
carbohydrates contributes to the bulk of the total energy intake (Misra et al. 2011; 
National Institute of Nutrition 2010; Pingali & Khwaja 2004). Indians residing in 
north India are principally wheat eaters whereas south Indians prefer rice (Misra et 
al. 2011; Pingali & Khwaja 2004). Due to globalisation, dietary choices in the south 
are drifting away from rice towards wheat whereas in north preferences are moving 
more towards rice (Pingali & Khwaja 2004).  It is interesting to note that 
consumption of cereals has recorded a diminishing trend in both rural and urban 
regions over a span of 10 years (1995-2005) (Misra et al. 2011; National Sample 
Survey Organisation 2007; Ramachandran 2011). At the all-India level, cereal 
intake has fallen from 353g/person/day to 331g/person/day in the urban sector and 
from 447g/person/day to 404g/person/day over the period of 1993-94 to 2004-05 
(National Sample Survey Organisation 2007). This declining trend in consumption 
of cereals can contribute to a shift towards energy-dense foods (processed, deep-
fried, unhealthy foods, devoid of essential nutrients) as a source of energy in diets 
(Misra et al. 2011; National Institute of Nutrition 2010; Popkin et al. 2001). 
458 | P a g e  
 
According to Rao (2010), the minimum level of intake of total fat energy for Indian 
adults should be 20%, with 10% derived from invisible food sources like fish and 
the remaining 10% from visible sources of dietary fat such as fats and oil. Indian 
diets are predominantly vegetarian (International Vegetarian Union 2005; Misra et 
al. 2011). Such diets do not significantly contribute to the total fat intake because 
plant foods are generally low in invisible fat content (Misra et al. 2011). Animal 
sources like ghee (clarified butter having a high content of saturated fat), butter and 
vegetable oils contribute to visible fats (Misra et al. 2010). In 2009-10, the mean fat 
intake for the nation as a whole was estimated as 43g/person/day in the rural 
settings and almost 53g/person/day in the urban settings. (National Sample Survey 
Office 2012). 
The total fat consumption has registered a rising trend in both urban (42.0-47.9 
g/day) and rural (31.4-38.3 g/day) sects of population in India over a period of 16 
years (1993-94 to 2009-10) (National Sample Survey Office 2012). In addition, an 
increased intake of saturated fatty acids (9.4% of total calorie intake) was reported 
among adolescents and young adults in New Delhi (Isharwal et al. 2008). This rise 
in fat intake can be attributed to an increase in the supply of fats and oils from 1969 
to 1999 (Misra et al. 2011).  
Indians generally obtain the trans fatty acids from Vanaspati (partially hydrogenated 
vegetable oil), which is commonly used in Indian kitchens of low and middle 
income households (Uauy et al. 2009). Hydrogenated vegetable oil is popular 
because it is cheap, easy to handle and has a long shelf life (Uauy et al. 2009). 
Furthermore, street vendors in India extensively use hydrogenated vegetable oil in 
the preparation of EDNP foods (Misra & Khurana 2008). Mushrooming levels of 
total fat consumption, mainly the saturated fats and unhealthy trans-fats, by the 
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Indians, coherent with diminishing levels of physical activity due to accelerated 
industrialisation are vital contributors to the rising prevalence of obesity and 
associated non-communicable diseases (Kapil & Sachdev 2012; Misra et al. 2011; 
Ramachandran 2011). 
In the case of protein intake, a diminishing trend in intake is evident (National 
Sample Survey Office 2012). At the national level, protein intake has declined from 
60.2g to 55.0g per person per day in the rural areas and from 57.2g to 53.5g in the 
urban areas over the span of 1993-94 to 2009-10 (National Sample Survey Office 
2012). The vegetarian status regulates the protein intake among majority of Indians 
(Misra et al. 2011). The Indian vegetarians mostly derive their protein from milk 
and its products and a combination of cereals and pulses (pulses and rice, pulses and 
whole wheat Indian bread) (Gupta et al. 2006; Misra et al. 2011). In 2005-06, 55 
percent of women whereas 67 percent of men consumed milk/curd weekly 
(National Family Health Survey-3 2007b). The average consumption of pulses and 
legumes such as green gram, bengal gram and black gram was almost 31% lower 
(24g) than the recommended dietary allowance of 35g per consumption unit per day 
(National Institute of Nutrition 2010; National Nutrition Monitoring Bureau 2006a). 
By tradition, Indian lifestyle has a preference for fresh fruits and vegetables or those 
processed at home (Sachdeva et al. 2013). In contrast, recent nationwide surveys 
echo a consistently low intake of fruits and vegetables (National Family Health 
Survey-3 2007a; National Sample Survey Office 2012). According to National 
Family Health Survey-3 (2007a), only 40 percent of females, compared with 47 
percent of males consumed fruits on a weekly basis (aged 15-49 years). Even the 
consumption of green leafy vegetables (< 14g per consumption unit per day) and 
other vegetables (43g per consumption unit per day) was grossly inadequate 
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(National Institute of Nutrition 2010; National Nutrition Monitoring Bureau 2006a). 
Findings from the latest  National Sample Survey Office (2012) revealed that out of 
1000 Indian households, fruit intake was reported by only 608 rural and 777 urban 
dwellers whereas vegetables by 983 rural and 932 urban residents. Such low intake 
of fruits and vegetables may have significant implications for increasing the burden 
of chronic degenerative diseases in Indians.  
In the case of dietary salt intake, on the other hand, show a rising trend in 
consumption. According to the National Sample Survey Organisation (2007), the 
mean dietary salt intake was reported as 9g per day which was substantially higher 
than that recommended by the National Institute of Nutrition (2010) as 5g per day. 
Increased consumption of salty fried snacks such as potato chips and other popular 
Indian food items including pickles, papads (an indigenous savoury, salty snack) 
have resulted in an excess salt intake among Indians. For a developing society like 
India, the changing food consumption pattern has massive resource implications for 
future health and nutrition programs and policies (Griffiths & Bentley 2001; 
National Institute of Nutrition 2010; Ramachandran 2011; Shetty 2013).   
 
 
 
 
 
 
 
 
 
461 | P a g e  
 
 
 
 
 
 
 
 
APPENDIX 2 
Vegetarian diets 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
462 | P a g e  
 
Well-planned vegetarian diets tend to enjoy multiple health benefits (Craig & 
Mangels 2009). For example, a study in Bijapur district, Karnataka, India revealed 
that the prevalence of type 2 diabetes increased from 3.1% in vegans to 8.2% in 
non-vegetarians (n=724) (Zaman et al. 2010). A survey of South Australians 
(n=601) suggested that majority of the respondents associated health benefits of 
vegetarian diets with increased consumption of fruits and vegetables, reduced 
saturated fat intake and weight control (Lea & Worsley 2003). A study of senior 
secondary school students (n=2,000) residing in South Australia reported teenage 
vegetarianism as a feminine phenomenon (Worsley & Skrzypiec 1998). Larsson 
and colleagues also reported a similar observation in Swedish and Norwegian 
adolescents (Larsson et al. 2002). 
A comparative study of healthy lacto vegetarians (n=388) and healthy omnivores 
(n=268) showed that levels of blood pressure, body mass index, total cholesterol, 
triglyceride and low density lipoprotein cholesterol was significantly lower in lacto 
vegetarian subjects when compared to omnivorous subjects (XueJun et al. 2010). 
These findings suggest the positive effects of a lacto vegetarian diet in prevention 
and cure of cardiac disease (XueJun et al. 2010). A survey of 69,120 participants of 
the Adventist Health Study-2 showed that a vegan diet may confer reduced risk for 
overall cancer incidence and lacto-ovo vegetarian diets seem to offer protection 
from carcinomas of the gastro-intestinal tract (Tantamango-Bartley et al. 2013). A 
vegetarian diet may also affect the scholastic performance of children. For example, 
a study in Punjab revealed that vegetarian girls (aged 13-15 years) had higher 
academic performance compared to non-vegetarian girls (Inna & Kiran 2011). 
However, the authors also mentioned that non-vegetarian respondents had an early 
menarche when compared to their vegetarian counterparts (Inna & Kiran 2011). 
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These promising health benefits of a plant-based diet are drawing many people 
towards vegetarianism across the universe. 
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Prevalence of nutritional problems in Indian 
adolescents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
465 | P a g e  
 
Undernutrition  
Undernutrition is India’s silent emergency and among its greatest human 
development challenges (UNICEF 2014b). Although India has witnessed rapid 
economic development over the last two decades, undernutrition in children below 
five years of age continues to be among the highest in the world (The World Bank 
2013). In 2011, almost 165 million children (<5 years of age) were stunted and 
approximately 52 million children were affected by wasting globally (Black et al. 
2013). Global child deaths (<5 years of age) attributable to stunting, underweight 
and wasting in 2011 were estimated to be 1,017,000; 999,000 and 875,000 
respectively (Black et al. 2013). 
Undernutrition among Indian adolescents is a major public health crisis (Banerjee et 
al. 2011; Bose & Bisai 2008; Dey et al. 2011; Kankana et al. 2013; Medhi et al. 
2007; Sachan et al. 2013; Venkaiah et al. 2002). For instance, a community-based 
cross-sectional study of urban slum adolescent girls (n= 223) aged 10-18 years 
estimated that prevalence of stunting and underweight was 47% and 42.6% as per 
NCHS (National Centre of Health Statistics) standard respectively (Prashant & 
Shaw 2009). In another study it was found that the prevalence of stunting was 
50.7% among adolescents (n= 764) living in rural Wardha (Deshmukh et al. 2006). 
A cross-sectional study of rural adolescents (age=10-15 years) of West Bengal 
showed that 44.54% of the participants were undernourished (n= 2,016) (Bose & 
Bisai 2008). Similar results were reported from a study conducted among rural 
school-going adolescents (n=420) aged 11-19 years in the Darjeeling district in 
West Bengal where the overall prevalence of stunting was 44% (Dey et al. 2011). 
Another cross-sectional study in the rural area of West Bengal showed that 48.3% 
of adolescent girls (n=749) aged 10-18 years were undernourished (Kankana et al. 
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2013). A recent study of adolescent girls (n= 284) aged 10-19 years residing in the 
urban slums of Dibrugarh, Assam reported the prevalence of stunting as 31.33% 
(Himashree & Alak 2013).  
In conclusion, the latest research findings from the Indian sub-continent confirm the 
widespread occurrence of undernutrition among Indian adolescents, particularly in 
rural areas and moreover among girls. Hence there is an immediate need to address 
the burden of undernutrition. One avenue to achieve this is through effective 
implementation of school health and education programmes. 
Micronutrient deficiency  
People of all population sects in all regions of the world are affected by 
micronutrient malnutrition (Food and Agriculture Organization 2014). 
Micronutrient deficiencies often regarded as “hidden hunger” are closely linked to 
poverty, inadequate diet and undeveloped agriculture, all of which have undesirable 
consequences on mankind and on the economic progress of communities and 
nations (World Food Programme 2007). Micronutrient malnutrition is a serious 
public health problem in most developing nations (Saeed et al. 2013). Deficiencies 
of micronutrients such as vitamin A, iron and iodine are of greatest public health 
significance in India, adversely affecting the quality of life of millions of Indians 
across the socio-economic spectrum (Chakravarthy & Sinha 2002; Rajagopalan 
2003; Vijayaraghavan 2002; World Food Programme 2007). Women and children 
are the most critically affected groups (Saeed et al. 2013). Micronutrient 
deficiencies are a major obstacle to the good health and nutritional profile and 
development of these vulnerable groups (Kapil & Bhavna 2002). Deficiencies of 
micronutrients proliferate the general risk of infectious diseases and of dying from 
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diarrhoea, measles, malaria and pneumonia (Food and Agriculture Organization 
2014). 
Deficiency of Iron: Deficiency of iron results in nutritional anaemia (World Health 
Organization 2008). Anaemia is one of the most common and intractable nutritional 
problems affecting both developing and developed nations with detrimental 
consequences for human health as well as social and economic development (World 
Health Organization 2008). Anaemia is an indicator of both poor nutritional and 
health status of an individual. The adverse health outcomes associated with anaemia 
include impaired physical and cognitive development, augmented risk of morbidity 
in children, poor pregnancy outcome and diminished work productivity in adults 
(Ahluwalia 2002; Arlappa et al. 2011; Nelson 1996; Upadhyay et al. 2012). 
India is one of the countries with a very high prevalence of anaemia globally 
(Ministry of Health and Family Welfare 2013a). Indian adolescents aged 10-19 
years are at high risk of developing nutritional anaemia because of a rise in 
requirements for iron, low dietary intake of iron and other micronutrients like folic 
acid and vitamin B12, high rate of infection due to poor environmental sanitation, 
unsafe drinking water and inadequate personal hygiene, loss of iron during 
menstruation in case of females and worm infestation as well as the social custom 
of early marriage and teenage pregnancy (Kapil & Bhavna 2002; Kapur et al. 2002; 
Kotecha 2011; Kulkarni et al. 2012; Verma et al. 2004).  
Over the recent past, several studies have discussed the high prevalence of anaemia 
among young people and children in India (Arlappa et al. 2012; Arlappa et al. 2010; 
Deshpande et al. 2013; Dey et al. 2013; Goyle & Prakash 2009a; Gupta et al. 2013; 
Gupta et al. 2012; Pasricha et al. 2010; Sabale et al. 2013). For example, a cross-
sectional study in Jaipur city revealed that 96.3% of the school-going girls 
468 | P a g e  
 
(n=1,009) in the age group 10-15 years suffered from iron deficiency anaemia 
(Goyle & Prakash 2009a). The findings of a cross-sectional study carried out among 
urban adolescents (mean age = 12.9 years) of Mumbai city showed the prevalence 
of anaemia was 53.2%. Awareness of anaemia was very poor among these 
respondents as only 2.9% of them knew about anaemia (n=385) (Sabale et al. 2013). 
In another study, 60% of the adolescent girls aged 12-15 years were found to be 
anaemic (n=1,000) (Deshpande et al. 2013). In a community-based study carried out 
among urban and rural school children (age= 6-16 years) of Midnapore district in 
West Bengal, the overall prevalence rate of anaemia was found to be 80.2% (Gupta 
et al. 2012).  
An epidemiological survey of adolescent girls (age= 10-19 years) residing in rural 
Wardha found a significant association between anaemia and low SES, history of 
helminth infection as well as excessive menstrual bleeding. The prevalence rate of 
anaemia was 59.8% (n=630) (Kaur et al. 2006). The prevalence of anaemia was 
30.6% among adolescent boys (age=10-19 years) as reported by a study carried out 
in Meerut (n=406) (Gupta et al. 2013). A survey of 273 adolescents (age= 10-
13years) attending a private school in an urban Indian city (name of the city not 
mentioned) revealed a high prevalence of anaemia (46.3%) making it a public 
health concern (Mehan et al. 2012). This study also highlighted the fact that inspite 
of the high prevalence of anaemia, there were no policies in place for its control and 
prevention among school-going children belonging to middle and high income 
groups which attend private schools in cities (Mehan et al. 2012).   
In summary, much recent research in India strongly suggests that the prevalence of 
anaemia among Indian adolescents, particularly girls, in all social classes, is very 
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high and therefore schools need to adopt preventative measures to help in collective 
action to tackle the menace of anaemia. 
Deficiency of Vitamin A: Vitamin A Deficiency (VAD) is the leading cause of 
preventable blindness and severe visual impairment (Bitot’s spot, corneal xerosis) 
in children and at the same time also increases the risk of morbidity and mortality 
from respiratory and diarrhoeal related infections (Black et al. 2013; Raman & 
Chaudhery 2014; Semba et al. 2010).  
VAD is widely prevalent among Indian children across all age groups (Agrawal & 
Agrawal 2013; Goyle & Prakash 2009b; Raman & Chaudhery 2014; Sinha et al. 
2011). The Micronutrient Deficiency Survey carried out in eight states of India 
during 2002-03 showed that overall prevalence of Bitot’s spot among the rural 
preschool children (1- <5 years) was approximately 0.8% (n=71,591) (National 
Nutrition Monitoring Bureau 2003). Severe forms of VAD such as corneal xerosis, 
corneal ulcers and keratomalacia were not encountered in any of the surveyed states 
(National Nutrition Monitoring Bureau 2006b). Almost 62% of the sample had 
vitamin A levels of <20 µg/dL, indicating sub-clinical VAD (National Nutrition 
Monitoring Bureau 2006b). The Central India Children Eye Study conducted on 
public school children (mean age = 13 years) in Nagpur city found the mean 
prevalence of xeropthalmia was 6.5% (n=11,859) (Sinha et al. 2011). Results of a 
descriptive, cross-sectional study of 4,896 children (age=≤16 years) in Eastern India 
showed that diseases of VAD were significantly more common within the age 
group of 6-10 years (although p value not reported) (Chandana et al. 2012). Goyle 
and Prakash (2009b) reported that 49.1% of the adolescent girls (10-15 years) 
studying in a Government school of Jaipur metropolitan area had low levels of 
serum Vitamin A (n=111). A recent study conducted on 802 children (age= 0-15 
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years) residing in rural area of Bareilly, Uttar Pradesh found that the overall 
prevalence of xeropthalmia was 5.4%. This prevalence was significantly higher in 
older children aged 11-13 years (11.6%; p<0.01) (Agrawal & Agrawal 2013). The 
prevalence of Bitot’s spot among the participants below six years and above six 
years of age was 0.9% and 3.3% respectively (Agrawal & Agrawal 2013). 
From the above findings it can be suggested that nutrition education coupled with 
other public health measures such as horticulture intervention, supplementation and 
food fortification are necessary to induce healthy dietary modification for long-term 
sustainability in improving the vitamin A status of children of all age groups. 
Deficiency of Iodine: Iodine is a vital micronutrient for proper brain development 
(Ministry of Health and Family Welfare 2013b; UNICEF 2008). The disorders 
caused due to lack of nutritional iodine in food or diet are known as Iodine 
Deficiency Disorders (IDD) which primarily include goitre, hypothyroidism, 
impaired cognitive development and cretinism (National Institute of Health and 
Family Welfare 2003; UNICEF 2008). IDD has been recognised as a major public 
health concern globally. IDD can originate before birth, risk children’s cognitive 
development and often their chances of survival (World Health Organization 
2014d). Severe iodine deficiency during gestation can lead to stillbirth, spontaneous 
abortion, low birth weight, neonatal chemical hypothyroidism and congenital 
defects such as cretinism that affects children belonging to iodine-deficient zones of 
Africa and Asia (World Health Organization 2014d).  
In India, IDD occurs as a result of environmental deficit of iodine in the soil, 
particularly in the hilly and mountainous regions of the country (Ministry of Health 
and Family Welfare 2006). In order to combat the rising prevalence of IDD in 
endemic regions, the Government of India launched the policy of “Universal 
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Iodisation of Salt” coupled with restriction on sale of un-iodised salt (National 
Institute of Health and Family Welfare 2003).  
Around 167 million Indians were at risk of iodine deficiency in 2010 (Ministry of 
Health and Family Welfare 2013b). Almost 54 million were diagnosed with goitre, 
and 6.6 million suffered from neurological defects linked to iodine deficiency 
(Ministry of Health and Family Welfare 2013b). IDD remains a significant public 
health challenge for growing children and adolescents in India (Ahluwalia 2002; 
Aikat & Mondal 2011; Chander et al. 2013; Chaudhary et al. 2013; Goyle & 
Prakash 2011; Kapil et al. 2013; Laxmaiah et al. 2013). Research findings of the 
Micronutrient Deficiency Survey reveal that the overall prevalence of goitre among 
rural children (n=28,437) of age group 6-<12 years was almost 4% (National 
Nutrition Monitoring Bureau 2003). These findings were consistent with the study 
conducted by Indian Council of Medical Research in 2002 where the overall 
prevalence of goitre was recorded as 4.8% (Indian Council of Medical Research 
2002).  Rao and Vijay (2003) reported that 11.67% of the adolescents (n=437) aged 
10-12years belonging to tribal community of Purnia district, Bihar had goitre.  
A cross-sectional study on 1590 school children (age= 10-14 years) of North 24 
Parganas district, West Bengal found that prevalence of goitre was 6.73% (Anima et 
al. 2004). In another study conducted on primary school children (age=6-12 years) 
living in Jammu region, North India, it was reported that 42.53% of the participants 
were suffering from mild iodine deficiency (n=768) (Bhat et al. 2008). In a 
longitudinal study of rural school children aged 8-12 years, the total goitre rate was 
found to be 6% indicating mild IDD prevalence (n=110) (Aikat & Mondal 2011). A 
study carried out on both urban and rural school children (age=6-12 years) of 
Gandhinagar district, Gujarat, found that overall goitre prevalence was 7.75% 
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(n=2940) (Rawal & Geeta 2011).  Chander et al. (2013) reported that 23.4% of the 
school children (n=1986) aged 6-12 years of Kullu district, Himachal Pradesh were 
diagnosed with goitre. The latest survey of school going children (age=6-12 years) 
in Ambala district, Haryana showed that the overall prevalence of goitre among the 
studied participants was 12.6% (n=2700) (Chaudhary et al. 2013). 
The above studies signify the overall magnitude of IDD among Indian children and 
adolescents, suggesting the need for public health systems to adopt effective 
strategies to mitigate the problem of iodine deficiency among young people. 
Obesity  
The World Health Organization has classified obesity as one of the four major 
epidemics to be faced in the 21st century (World Health Organization 2013). When 
calorie intake exceeds calorie expenditure for an extended length of time, it results 
in overweight or obesity (World Health Organization 2014b). Obesity is a 
complicated state wherein biology, eating and physical activity behaviours, beliefs 
and attitudes of individuals, and social and economic factors all have significant 
roles in its aetiology (James et al. 2001; Kumanyika et al. 2002; Rössner 2002; 
Swinburn et al. 2011). The presence of an ‘obesogenic environment’ which includes 
environmental factors such as readily available energy-rich foods and beverages and 
restricted opportunities for physical activity can lead to the emergence of 
overweight and obesity (Birch & Anzman 2010; Chaput et al. 2011; Kirk et al. 
2010; Lieberman 2006; Stanton 2006).  
The high prevalence of obesity among children and adolescents in India (Ranjani et 
al. 2016; Shukla et al. 2016; Subashini et al. 2015) is associated with over 
consumption of EDNP foods and lack of physical activity (Kaur & Kapil 2008; 
Laxmaiah et al. 2007; Manu & Kumar 2010; Mehan et al. 2012; Midha et al. 2012; 
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Wang et al. 2009). A meta-analysis of nine prevalence studies on childhood obesity 
in India found that prevalence of overweight and obesity was 12.64% (95% CI 
8.48-16.80%) and 3.39% (95% CI 2.58-4.21%) respectively (Midha et al. 2012). 
Over the last decade several studies (Table A.3.1) have documented the rise in 
prevalence of overweight and obesity in young people from different parts of India 
(Kaur & Kapil 2008; Khadilkar et al. 2011; Maiti et al. 2013; Marwaha et al. 2006).  
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Table A.3.1: Prevalence of overweight and obesity in Indian children and 
adolescents 
Authors Study Area Sample size 
and age 
Prevalence of overweight 
and obesity 
Marwaha et al. 
(2006) 
Delhi 21,485 
children (5-18 
years) 
Prevalence of overweight and 
obesity was 16.75% and 5.59% 
in boys and 19.01% and 5.03% 
in girls belonging to upper 
socioeconomic status 
respectively.  
Raj et al. 
(2007) 
Ernakulam, Kerala 20,263 
children (5-16 
years) 
Prevalence of overweight and 
obesity was 6.57% and 1.89 % 
respectively. 
Sood et al. 
(2007) 
Bangalore, 
Karnataka 
794 girls (9-18 
years) 
Prevalence of overweight and 
obesity was 13.1% and 4.3% 
respectively. 
Jain et al. 
(2010) 
Meerut, Uttar 
Pradesh 
2,785 
adolescents 
(10-16 years) 
Prevalence of obesity was 
8.6%. 
Goyal et al. 
(2010) 
A city in Western 
India (name of the 
city not mentioned) 
5,664 
adolescents 
(12-18 years) 
Prevalence of overweight and 
obesity was 14.3% and 2.9% in 
boys and 9.2% and 1.5% in 
girls respectively. 
Khadilkar et al. 
(2011) 
Delhi, Chandigarh, 
Chennai, 
Bangalore, 
Kolkata, Mumbai, 
Pune, Baroda, 
Hyderabad, Raipur 
20,243 
children (2-17 
years) 
Combined prevalence of 
overweight and obesity was 
23.9%. 
Stigler et al. 
(2011) 
Delhi 1,818 
adolescents 
(13-17 years) 
Combined prevalence of 
overweight and obesity was 
16.6%. 
Kumari and 
Krishna (2011) 
Guntur, Andhra 
Pradesh 
1,240 
adolescents 
(13-17 years) 
Prevalence of overweight was 
6.9% and 8.4% among boys and 
girls respectively. 
Rani and 
Sathiyasekaran 
(2013) 
Chennai, Tamil 
Nadu 
1,842 
adolescents 
(12-18 years) 
Prevalence of overweight and 
obesity was 6.2% and 5.2% 
respectively. 
Maiti et al. 
(2013) 
Kharagpur, West 
Bengal 
1,375 girls 
(10-14 years) 
Prevalence of overweight was 
10.62%. 
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The survey findings clearly indicate the increasing prevalence of overweight and 
obesity among Indian children and adolescents. Due to the strong tracking of 
childhood BMI levels into adult life (Biro & Wien 2010; Lloyd et al. 2010; 
Steinberger et al. 2009), it is likely that these increases in childhood overweight and 
obesity will raise the burden of non-communicable diseases in India. Therefore, 
school-based nutrition programmes, along with other public health measures 
(regulatory and environmental measures) are urgently required to curb this 
emerging epidemic of obesity. 
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The Indian school system 
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School education governing bodies of India   
• The Central Board of Secondary Education (CBSE) is the principal 
governing body of school education system in India. It comes under the 
purview of the Central Government. The central education system is under 
its control. It conducts two examinations at secondary and higher secondary 
levels. It is responsible for the functioning of all educational institutions 
affiliated to the central education system (Central Board of Secondary 
Education 2014). 
• The Council of Indian School Certificate Examination (CISCE): It is a board 
designed exclusively for Anglo Indian Studies in India. The council was set 
up in 1958 with an agenda of replacing the overseas Cambridge School 
Certificate Examination by an All India Examination. Like the CBSE, it also 
conducts two examinations namely “Indian Certificate of Secondary 
Education” for pupils studying in tenth grade and “Indian School 
Certificate” for students studying in twelfth grade (Council for the Indian 
School Certificate Examinations 2013). 
• State Government Boards: Each state in India has its exclusive State Board 
of education, which takes care of all the educational related matters of the 
state (Department of School Education and Literacy: Ministry of Human 
Resource Development 2014a). 
Types of schools in India  
• Government Schools, also known as public schools. The maximum number 
of schools in India are financed and monitored by the Government whether 
state or central (Kingdon 2005). Most of the government schools provide 
education free of cost or at barely minimal cost. However, these government 
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run schools are confronted with various challenges like shortage of adequate 
infrastructure, dearth of funds, insufficient number of teaching and non-
teaching staff and inadequate facilities (UNICEF 2006). 
• Private Schools: These are run by private organisations, including religious 
organisations. Private schools are more common in urban settings. Such 
schools generally cater to children belonging to middle and higher SES. The 
medium of instruction in private schools is mainly English (Kingdon 2005). 
As public schools fail to provide adequate education (UNICEF 2006), 
Indian parents hope to send their wards to private schools. Since there are 
only a limited number of private schools, the admission procedure is 
therefore highly competitive (Kingdon 2005). 
• International Schools: They are mostly located in the major conurbations. 
They are accredited to international curricula such as the International 
Baccalaureate Programme and/or the Cambridge International 
Examinations. This category of educational institutions mainly fulfils the 
needs of pupils hailing from the elite class of society. The teaching 
techniques employed in such schools are less traditional. Such schools 
impart education with the use of modern technological teaching aids like 
overhead projectors, audio-visual aids, power point presentations, e-books, 
e-readers etc (Department of School Education and Literacy: Ministry of 
Human Resource Development 2014a). 
• National Open Schools: The National Institute of Open Schooling was first 
established by the Government of India in 1989. It fulfils the educational 
needs of those students who could not complete formal education (i.e. 
unable to attend regular school) (National Institute of Open Schooling 
2013). 
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• Special-needs Schools: They are designed to propagate non-formal 
education and vocational guidance to children with physical and mental 
challenges (Department of School Education and Literacy: Ministry of 
Human Resource Development 2014a). 
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APPENDIX 5 
Food literacy 
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Food literacy is described as an amalgamation of both theoretical and practical 
elements (Benn 2014). Some of these elements are food courage; food curriculum, 
competencies; food wellbeing, health, life quality, lifestyle; all food levels 
(nutrients, food, meals, diet); food production, intake, sustainability; and student 
oriented understanding (Benn 2014). The food literacy construct is useful because it 
helps to remedy the failure of prevailing educational measures to address the 
complexity of knowledge, skills and behaviours involved in meeting food demands 
on a daily basis (Vaitkeviciute et al. 2015; Vidgen & Gallegos 2014). These 
existing measures tend to emphasise only one element at a time (Vidgen & Gallegos 
2014) such as food preparation and, culinary skills, or food and nutrition knowledge 
(Caraher et al. 1999; Fordyce-Voorham 2011; Larson et al. 2006).  Jacobs and 
Tapsell (2007) have suggested that an all-inclusive knowledge of food and the 
associations of food patterns, given prevailing knowledge of individual nutrients 
would be extremely valuable.  
Earlier definitions conceptualised food literacy as ‘the capacity of an individual to 
obtain, process and understand basic information about food and nutrition as well as 
the competence to use that information in order to make appropriate health 
decisions’ (Kolasa et al. 2001). The most recent definition proposed by Vidgen and 
Gallegos (2014) is based on eleven components of food literacy which are further 
grouped into four mains domains of planning and management, selection, 
preparation and eating. Vidgen and Gallegos (2014) reported that both food experts 
(n=43) and young people (n=37) acknowledged cooking skills as indispensable life 
skills;  and most of the experts identified selection of grocery items and food service 
items as a core element of food literacy. However, nutritional knowledge was not 
recognised as an essential component of food literacy. In her study of nutrition 
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experts’ views, the consensus opinion indicated that it is more important to have an 
overall concept of the balance of foods rather than having detailed nutritional 
knowledge (Vidgen & Gallegos 2014).  
A recent systematic review on the relationship between food literacy and dietary 
intake in young people proposed that improving adolescents’ food literacy may 
improve their food-related skills and dietary behaviours (Vaitkeviciute et al. 2015). 
This assumption was made on the fact that the majority of the studies (eight out of 
thirteen) included in the review reported a positive association between food 
literacy and young people’s food intake, wherein young people with greater food 
knowledge and regular food preparation practices were known to have healthier 
food behaviours (Vaitkeviciute et al. 2015).  
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Nutrition interventions studies in India 
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Figure A.6.1: Search methodology 
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Figure A.6.2: Flowchart of study selection 
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Table A.6.1: Detailed summary of intervention studies in India from 1971 - 2017 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
1 Lins (1971) Delhi 
(Urban, 
Northern 
India) 
365 10th 
grade 
students 
Age: Not 
mentioned 
(approx. 16-
17 years) 
Investigati
ve 
Approach 
Pre-test 
Post-Test 
 
Not 
specified 
No Visual aids: 
Posters, 
charts, flip 
cards, bulletin 
boards, 
chalkboard 
No Nutrition 
knowledge 
Dietary 
behaviour 
Post nutrition 
intervention: 
Marked improvement 
(50%) in nutrition 
knowledge scores. 
Little impact on dietary 
behaviour. 
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Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
2 Kaur and 
Singh (2002) 
Ludhiana 
(Rural, 
Northern 
India) 
35 female 
students 
Age:13-15 
years 
Pre-test 
Post-test 
 
3 months No Lectures, 
visual aids 
No Nutrition 
knowledge 
Food and 
nutrient intake 
Biochemical 
parameters 
Anthropometric 
Parameters 
 
 After nutrition 
education programme: 
Mean intake of cereals, 
pulses and other 
vegetables increased.  
Mean daily intake of 
nutrients increased. 
Nutrition knowledge 
score improved 
significantly from 
9.41±1.2 to 22.96±1.8. 
Gain in score was 
13.55±0.6 and quantum 
of improvement with 
regard to knowledge 
was 2.43 times. 
Improvement in the 
mean weight, mid-upper 
arm circumference and 
triceps skinfold 
thickness in 13+ years’ 
age group. 
Mean value of 
haemoglobin improved. 
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Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
3 Vijayapushpa
m et al. 
(2006) 
Hyderabad 
(Urban, 
Southern 
India) 
272 8th 
grade 
students 
Age:12-14 
years 
Experime
ntal 
 
Not 
specified 
No Slides, folders 
and posters 
No  Nutrition 
knowledge 
 
 A significant 
improvement (71%, 
p<0.001) in the 
knowledge levels of 
high-SES (socio-
economic status) 
students in the 
experimental group was 
reported after 
intervention. 
 
 
 
 
 
 
 
 
 
 
489 | P a g e  
 
Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
4 Subba Rao et 
al. (2006) 
Hyderabad 
(Urban, 
Southern 
India) 
670 8th-9th 
grade 
students 
10 teachers 
Experiment
al group: 
n=312 +5 
teachers 
Control 
group: 
n=358 + 5 
teachers 
Age: Not 
mentioned(a
pprox. 13-
14 years) 
Randomiz
ed control 
 
Not 
specified 
Yes  
2 
months 
Based on 
‘Feeding 
Minds, 
Fighting 
Hunger’ 
(FMFH) 
initiative 
Teachers, 
posters, skit 
No  Nutrition 
knowledge 
Post FMFH programme: 
Significant improvement in 
knowledge levels in 
experimental (t=12.72; 
p=0.000) as well control 
(t=7.95; p=0.000) groups. 
However, the effect size of 
the difference in improvement 
in the knowledge scores 
between the 2 groups was 
medium (d=0.40), indicating 
the efficacy of the 
intervention in improving 
knowledge. At 2 months 
follow-up, no significant 
change in knowledge score 
was observed in the 
experimental group indicating 
retention of the acquired 
knowledge. After training 
workshop, knowledge levels 
of the teachers in the 
experimental group increased. 
 
        
        
 
490 | P a g e  
 
        Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
5 Rao et al. 
(2007) 
Hyderabad 
(Urban, 
Southern 
India) 
164 8th grade 
female 
students 
Age: Not 
mentioned 
(approx. 13-
14 years) 
Experimen
tal 
 
Not 
specified 
Yes 
3 
months 
Intervention 1: 
Folders, 
leaflets and 
charts 
Intervention 2: 
Audio-visual 
CD 
 
No Nutrition 
knowledge 
 After intervention 1 
the experimental 
group significantly 
increased their 
knowledge from 
46.7% to 58.8% 
with an increment of 
12.27% (p<0.001) 
compared to the 
control group.  
 This knowledge was 
retained 3 months 
later. 
 Intervention 2 did 
not significantly 
improve knowledge 
further. 
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         Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
6 Puri et al. 
(2008) 
Chandigarh 
(Urban and 
Rural, 
Northern 
India) 
32,500 9th-
12th grade 
students 
Age:13-15 
years 
Pre-test: 
n=904 
Post-test: 
n=344 
Pre-test 
Post-test 
 
Not 
specified 
No Professional 
instruction and 
booklet 
No  Nutrition 
knowledge 
 Dietary 
practices 
  
Post-Intervention there 
was: 
  Increase in nutrition 
knowledge. For 
example, increase in 
awareness about 
balanced diet from 
42.4% to 82.2%, 
improvement in 
knowledge about causes 
of malnutrition from 
23.5% to 88.1%.  
 Decline in the 
preference for junk food 
items from 58.5% to 
31.2%. 
 Decline in canteen visits 
from 23.7% to 16.5% 
 Increase in the number 
of students bringing 
packed lunch from 
home from 35.9% to 
52.5%. 
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        Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
7 Gupta and 
Kochar (2009) 
Kurukshetra 
(Rural, 
Northern 
India) 
50 female 
students 
Age:13-16 
years 
Pre-test 
Post-test 
 
 
3 months No Lectures, 
audio visual 
aids and 
demonstrations 
No  Nutritional 
 awareness 
After nutrition education 
programme: The gain in 
nutrition knowledge score 
was 7.51 and the quantum 
of improvement was 1.605 
times. 
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        Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
8 Shah et al. 
(2010) 
New Delhi, 
Agra and 
Jaipur 
(Urban, 
Northern 
India) 
 
40,196 
students 
Age:8-18  
Years 
25,000 
parents & 
1,500 
teachers 
Pre-test: 
n=3128 
Post-test: 
n=2329 
Pre-test 
Post-test 
 
6 months No Professional 
instruction, 
school 
teachers, 
power point 
presentation, 
booklet and 
innovative 
activities 
No  Nutrition 
knowledge 
 Nutrition 
behaviour 
After educational 
intervention there was: 
 Significant improvement in 
the knowledge and 
behaviour scores (p<0.05) 
in all students, except in 
15-18-year-old adolescents 
of private schools. 
 More than 15% 
improvement in knowledge 
regarding obesity, trans-
fatty acids, physical 
activity, diabetes and blood 
pressure among 8-11 years 
aged students. 
 More than 10% increase in 
the proportion of students 
who considered steaming 
of food a healthy cooking 
practice and preferred 
outdoor games over indoor 
games. 
 Post intervention analysis 
of parents and teachers was 
not done. 
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         Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
9 Singhal et al. 
(2010) 
Metropolitan 
city of North 
India (name 
of the city 
not 
mentioned) 
(Urban) 
201 11th 
grade 
students 
Age:15-17 
years 
Intervention 
group: n=99 
Control 
group: 
n=102 
Randomize
d control 
trial 
 
6 months Yes 
6 
months 
Professional 
instruction, 
school 
teachers, 
parents, 
lecture, 
counselling, 
activities like 
quiz 
competition, 
extempore and 
physical 
activity 
No  Nutrition 
knowledge 
 Lifestyle 
practices 
 Biochemica
l parameters 
 Anthropom
etric 
Parameters 
 
At 6 months follow-up, 
in the intervention group:  
 Significantly lower 
proportion consumed 
carbonated beverages 
(15.1%; p<0.001) 
compared to the control 
group. 
 Significantly lower 
proportion consumed 
unhealthy foods (8.9%; 
P<0.03) compared to the 
control group. 
 A higher proportion 
brought packed lunch to 
school (14.9%; p<0.003) 
compared to the control 
group. Improvements in 
nutrition knowledge 
compared to the control 
group. Reduction in 
mean fasting blood 
glucose level (p<0.001).  
 No significant change in 
BMI. 
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       Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duratio
n 
Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
10 Kalpana et al. 
(2010) 
Coimbatore 
(Urban, 
Southern 
India 
240 obese 
students 
Age: Not 
mentioned 
 
Experimen
tal 
 
4 months No Power point 
presentation, 
Pamphlet and 
booklet 
Group A : 
nutrition education 
(NE) 
Group B : NE & 
physical activity 
(PA) 
Group C : NE, PA 
& snack 
substitution 
Group D: Control 
No  Anthropometric 
measurements 
Post intervention: In 
boys: Increase in the 
mean height among 
all the four groups 
(p<0.01), thus 
intervention had no 
effect. Reduction in 
weight, body fat and 
BMI in groups A, 
B&C (p<0.01) with 
maximum reduction 
in group C. In girls: 
Increase in the mean 
height among all the 
four groups (p<0.01), 
thus intervention had 
no effect. Decrease in 
weight in groups A & 
B (p<0.01) but not 
significant in group C. 
BMI reduction was 
significant in groups  
 
 
       
 
496 | P a g e  
 
      Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
10 Kalpana et al. 
(2010) 
(continued) 
          BMI reduction was 
significant in groups 
A&B (p<0.01) with 
maximum reduction 
group C though 
statistically insignificant. 
Significant reduction in 
body fat percentage 
(p<0.01) in all the three 
intervention groups with 
maximum decrease in 
group B. 
11 Kaur and 
Sangha (2011) 
Ludhiana 
(Urban, 
Northern 
India) 
120 anaemic 
female 
students 
Age:16-18 
years 
Pre-test 
Post-test 
 
3 months No Lectures, 
leaflets, 
demonstrations 
and flashcards 
No  Nutrition 
knowledge, 
attitude and 
practices 
(KAP) 
 Dietary 
intake 
 Anaemic 
status 
 
Post nutrition 
counselling: Significant 
increase in the mean daily 
intake of all the food 
groups. Gain in KAP 
scores was 9.90 and 
quantum improvement 
was 1.60 times. 15% 
became non-anaemic. 
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        Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
12 Tiwari and 
Yegammai 
(2011) 
Coimbatore 
(Urban, 
Southern 
India) 
127 10th 
grade 
students 
Age: Not 
mentioned 
(approx. 15-
16 years) 
Experimen
tal 
 
6 months No Nutrition 
education: 
Power point 
presentations, 
posters, food 
displays and 
quizzes 
 Positive 
therapy: 
relaxation & 
forgiveness 
therapy, stress 
releasing 
exercise 
No  Nutritional 
knowledge 
 Stress and 
anxiety 
level 
 BMI 
 Blood 
haemoglob
in 
Post nutrition and positive 
therapy intervention, there 
was: Significant 
improvement in the 
nutrition knowledge score 
(p<0.01) in experimental 
group 1(Nutrition & 
Positive Therapy) 
compared to experimental 
group 2 (Positive Therapy) 
and control group (no 
intervention). No 
significant difference in 
BMI values. Reduction in 
the stress level (p<0.05) 
and anxiety level (p<0.01) 
in both experimental 
groups. Increase in the 
stress level (p<0.01) and 
anxiety level (p<0.01) in 
the control group. No 
significant difference in the 
mean haemoglobin values 
in any of the experimental 
groups. 
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       Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
13 Prakash and 
Prakash 
(2012) 
Bangalore 
(Urban, 
Southern 
India) 
658 students 
& their 
parents 
Age of 
students:    
6-12 years 
Pre-test 
Post-test, 
Focus 
Groups 
 
6 months No  Power point 
presentations, 
cartoon 
mascots, 
demonstration 
and 
discussions 
Yes 
Social 
Cogniti
ve 
theory 
(SCT). 
 Nutrition 
knowledge 
 Food 
behaviour 
After nutrition education 
sessions there was: 
Significant improvement in 
nutrition knowledge of 
children (51.58%; 
p<0.0001) and parents 
(35.58%; p<0.0001) in the 
treatment group.  
Improvement in the 
consumption of whole gram 
(60%) and sprout (19%) in 
the treatment group 
compared to control group. 
Reduced intake of 
unhealthy snacks (36%) and 
increased intake of healthy 
snacks (56%) and healthy 
beverages (48%) in the 
treatment group. 57% 
decrease in the treatment 
group and 5% increase in 
the control group viewing 
TV while eating meals. 
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        Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
13 Prakash and 
Prakash 
(2012) 
(continued) 
         No evidence to suggest any 
change in food behaviour of 
parents. 
14 Bakshi and 
Singh (2012) 
Delhi 
(Urban, 
Northern 
India) 
142 9th grade 
students 
Age:13-14 
years 
Case 
control 
Pre-test 
Post-test 
 
1 month No Presentation, 
videos, group 
discussion and 
booklet 
Yes 
Social 
Cogniti
ve 
theory 
(SCT). 
 Fruit and 
vegetable 
knowledge 
 Fruit and 
vegetable 
practices 
24 hour 
dietary 
recall  and 
FFQ (fruits 
and 
vegetables) 
After classroom nutrition 
counselling: Fruit intake 
increased from 43.5% to 
64.2% in males and 21.9% 
to 67.2% in females in the 
case group. Green leafy 
vegetable consumption 
increased to 38.4% and 
50.2% in boys and girls 
respectively in the case 
group where as in control 
group the intake increased 
to 15% and 13% in boys 
and girls respectively. Both 
case and control groups 
showed improvement in 
knowledge and practices 
related to fruit and 
vegetable consumption. 
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         Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
15 Singh et al. 
(2013) 
Udham 
Singh Nagar 
(Rural, 
Northern 
India) 
461 8th-12th 
grade female 
students 
Age:13-18 
years 
Pre-test 
Post-test 
 
4 months No Lectures, 
discussions, 
visual aids and 
folders 
No  Nutrition 
Knowledge 
 There was 96.2% increase 
in the knowledge level of 
the participants after the 
nutrition education 
programme. 
  
16 Ramrao 
(2013) 
Purna  
(Rural, 
Western 
India) 
240 
adolescent 
girls 
Age:11-15 
years 
Pre-test 
Post-test 
 
2 months No Teaching 
methods and 
aids not 
specified 
No  Nutritional 
awareness 
 Reproducti
ve 
awareness 
Health 
habits 
After educational training: 
Significant improvement in 
awareness about nutrients 
and their functions; for 
example carbohydrates 
(82.5%; p<0.01), proteins 
(84.16%; p<0.01), all 
vitamins (79.16%; p<0.01). 
Improvement in 
reproductive awareness, 
however statistically 
insignificant. Significant 
improvement in some health 
habits; for example like 
washing of hands before 
every meal from 28.33% to 
88.33% (p<0.01).  
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        Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
17 Anand et al. 
(2013) 
Delhi 
(Urban, 
Northern 
India) 
363 9th&11th 
grade 
students 
Age:13-18 
years 
A non-
randomize
d 
interventio
n with a 
control 
group 
 
Not 
specified 
Yes 
3 
months 
Power point 
presentations, 
lectures, role 
plays, case 
discussions 
and group 
discussions 
Yes 
Knowle
dge, 
Attitud
e, 
Practic
e 
Model  
(KAP) 
 Dietary 
knowledge 
 Dietary 
attitude 
 Dietary 
practices 
After life skills training the 
intervention group showed: 
 Significant improvement in 
the knowledge score from 
baseline to 3 months 
(p<0.001). 
 Significant improvement in 
the attitude score from 
baseline to 3 months 
(p=0.007). 
 Significant improvement in 
the practice score from 
baseline to 3 months 
(p<0.001). 
 No significant improvement 
observed in the control 
group. 
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        Table A.6.1: Detailed summary of intervention studies in India from 1971 – 2017 (continued) 
 
 
Authors Study Area Study 
Population 
Study 
Design 
 
Duration Follow
-Up 
Type of 
Intervention 
Theory Outcome 
Measures 
Outcomes 
18 Rani et al. 
(2013) 
Chennai 
(Urban, 
Southern 
India) 
181 8th-9th 
grade 
students 
Age:12-15  
years 
Pre- and 
post- 
interventio
n 
questionna
ire survey 
 
10 weeks Yes 
3 
weeks 
Professional 
instruction, 
lecture and 
interactive 
discussion 
Yes 
Health 
Belief 
Model 
(HBM) 
 Nutrition 
knowledge, 
attitude and 
practices 
(KAP) 
 Dietary 
practices 
 
Post-intervention there was: 
 Significant improvement in 
dietary knowledge from 
37% to 67% (p<0.001). 
 Significant increase in the 
positive attitude scores 
towards healthy diet from 
18% to 40% (p<0.001). 
 Proportion of students 
consuming aerated drinks 
reduced significantly from 
20% to 10% (p<0.01). 
 No significant improvement 
in dietary practices related 
to vegetables, fruits and 
milk products intake. 
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Appendix 7 
Plain Language Statement and Consent Form for 
parents – Study 1 
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Appendix 8 
Plain Language Statement and Consent Form for 
teachers – Study 1 
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Appendix 9 
Plain Language Statement and Consent Form for 
principals – Study 1 
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Appendix 10 
Plain Language Statement and Consent Form for 
adolescents – Study 1 
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Appendix 11 
School Audit Form 
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SCHOOL AUDIT FORM 
Background Information: Private Schools in Kolkata  
1. Name of school: 
……………………………………………………………………… 
2. Type of school: a) Single Sex                 b) Co-educational 
3. Affiliated to which board of education: 
a) CBSE 
b) CICSE 
c) State Government Board 
d) International Baccalaureate Programme 
4. How old is the school? 
a) Less than 5 years 
b) 5-25 years 
c) More than 25 years 
5. Number of students in the school: ……………………………………….. 
6. Number of boys: ……………………………………………….. 
7. Number of girls: ………………………………………………... 
8. Number of students studying in Year 9: 
…………………………………… 
9. Do Year 9 students receive nutrition education?    a) Yes       b) No 
10. Is lunch provided in the school?     a) Yes            b)  No 
11. Is food sold in the school canteen?     a) Yes          b) No 
12. How many vending machines are there in the school? 
a) None 
b) One 
c) Two or more 
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Appendix 12 
School Audit Result 
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After the completion of interviews, the ten school heads were requested to complete 
the School Audit Form (Appendix 11). A summary of the characteristics of the 
participating schools has been presented in Table A.12.1 (See next page). Six 
principals were enrolled from co-educational schools, three principals from single 
sex (girls) schools and one principal from single sex (boys) school. With regards to 
Board of education (i.e. school education governing bodies of India), six schools 
followed the CISCE (The Council of Indian School Certificate Examination) 
curriculum while three schools followed the CBSE (The Central Board of 
Secondary Education) framework. However, one school followed the IBP 
(International Baccalaureate) system. Six schools were comparatively young (i.e. 5-
25 years old) while the remaining four schools were more than 25 years old. Except 
one school, all the remaining nine schools had student strength of more than 
thousand. The Year 9 student strength varied from 51 to 262 across ten different 
schools. All the school provided nutrition education to Year 9 adolescents. The 
majority of the schools (n=8) had a school canteen; however, only three schools had 
the provision of vending machines. 
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  Table A.12.1: School audit findings 
Name  
of 
school 
Type of 
school 
Board of 
affiliation 
Age of 
school 
Total 
strength 
of school 
Total 
No. of 
boys  
Total 
No. of 
girls 
Total 
strength 
of Year 9 
Nutrition 
education 
taught in 
Year 9 
Provision 
of lunch 
in school 
Presence 
of school 
canteen 
No. of 
vending 
machines 
A Single Sex 
(Girls) 
CBSE 5-25 
years 
1500 0 1500 75 Yes No Yes Two or more 
B Co-
educational 
CICSE 5-25 
years 
4285 2618 1667 103 Yes No Yes Two or more 
C Co-
educational 
CICSE 5-25 
years 
2989 1883 1106 163 Yes Yes Yes None 
D Single Sex 
(Girls) 
CICSE 5-25 
years 
2300 0 2300 115 Yes No No None 
            
 
 
 
 
 
 
 
 
 
529 | P a g e  
 
 
  Table A.12.1: School audit findings (continued) 
Name  
of 
school 
Type of 
school 
Board of 
affiliation 
Age of 
school 
Total 
strength 
of school 
Total 
No. of 
boys  
Total 
No. of 
girls 
Total 
strength 
of Year 9 
Nutrition 
education 
taught in 
Year 9 
Provision 
of lunch 
in school 
Presence 
of school 
canteen 
No. of 
vending 
machines 
E Co-
educational 
IBP More 
than 25 
years 
688 Not 
available 
Not 
available 
51 Yes No Yes Two or more 
F Single Sex 
(Boys) 
CBSE More 
than 25 
years 
2700 2700 0 197 Yes No Yes None 
G Single Sex 
(Girls) 
CICSE More 
than 25 
years 
1129 0 1129 76 Yes No No None 
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  Table A.12.1: School audit findings (continued) 
Name  
of 
school 
Type of 
school 
Board of 
affiliation 
Age of 
school 
Total 
strength 
of school 
Total 
No. of 
boys  
Total 
No. of 
girls 
Total 
strength 
of Year 9 
Nutrition 
education 
taught in 
Year 9 
Provision 
of lunch 
in school 
Presence 
of school 
canteen 
No. of 
vending 
machines 
H Co-
educational 
CBSE More 
than 25 
years 
2856 267 2589 262 Yes No Yes None 
I Co-
educational 
CISCE 5-25 
years 
1500 800 700 95 Yes No Yes None 
J Co-
educational 
CISCE 5-25 
years 
1453 874 579 82 Yes No Yes None 
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Ethics approval memo – Study 1 
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APPENDIX 14 
Leximancer findings – Cloud Map I 
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Figure A.14.1: A Cloud Map showing representation of concepts of the food 
and nutrition curriculum emerged during stakeholders’ interviews 
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APPENDIX 15 
Leximancer findings – Cloud Map II 
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Figure A.15.1: A Cloud Map showing representation of concepts of the school 
food environment and policies emerged during stakeholders’ interviews 
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APPENDIX 16 
Leximancer findings – Cloud Map III 
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Figure A.16.1: A Cloud Map showing representation of concepts of likely 
influences on adolescents’ food habits emerged during stakeholders’ interviews 
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APPENDIX 17 
Dietary and Lifestyle Questionnaire (DALQ)  
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Appendix 18 
Ethics approval memo – Study 2 
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Appendix 19 
Plain Language Statement and Consent Form – Study 
2 
(Pilot Study, Test-Retest Study, & Main Study) 
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APPENDIX 20 
Issues related to the development of the FFQ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
582 | P a g e  
 
In Chapter 7 of this thesis, a new survey instrument called the DALQ (Dietary and 
Lifestyle Questionnaire) was developed for examining the dietary intakes and 
lifestyle of Indian adolescents. An important component of this DALQ was the 
meal-based FFQ (Food Frequency Questionnaire). A FFQ contains two sections i.e. 
a list of foods and a frequency response scale for the participants to record how 
often a particular food item was consumed. Of all the dietary assessment 
techniques, FFQ is the most commonly used research tool in cross-sectional surveys 
in nutritional epidemiology (Cade et al. 2002; Cade et al. 2004; Nelson & Bingham 
1997). This popularity of the FFQ is due to its several advantages: the 
administration of FFQ does not alter the daily eating habits of respondents, skilled 
interviewers are not necessary (when self-administered), economical, and less 
labour-intensive than 24 hour diet recall and estimated diet records (Magarey et al. 
2011; Nelson & Bingham 1997). A FFQ is primarily suitable for large-scale 
epidemiological studies (Magarey et al. 2011; Nelson & Bingham 1997).  
However, administration of FFQ also poses certain limitations (Larsson 2015; 
Magarey et al. 2011; Nelson & Bingham 1997). The primary shortcomings are the 
amount of resources involved in the development and validation of the instrument, 
the memory laden dependence of dietary recalls, the relatively high level of 
conceptual, literacy and numerical skills required of the respondents if the tool is 
self-administered and the fact that specific food descriptions may not be estimated 
(Larsson 2015; Magarey et al. 2011; Nelson & Bingham 1997).  
While designing a FFQ, some basic principles related to its design should be 
followed. For example, the purpose of the FFQ must be clearly articulated, that is, 
whether the FFQ is designed to assess the intake of a few specific foods or 
nutrients, or whether it is a comprehensive assessment of food consumption is 
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expected (Willett 1998). A minimum number of foods which includes the main 
sources of nutrient for the majority of respondents should be listed in the FFQ 
(Nelson & Bingham 1997). Infrequently used food items should not be included in 
the FFQ (Willett 1998) as they provide little information and take up valuable 
respondent time (Nelson & Bingham 1997). An excessively long FFQ results in 
lethargy and tediousness, which can impair concentration and accuracy among 
respondents (Willett 1998). 
Another underlying principle related to the design of a FFQ concerns questions 
about frequency and portion size (Nelson & Bingham 1997).  Close-ended 
questions are preferred over open-ended ones because scalar questions decrease 
coding time and transcription errors (Cade et al. 2002; Nelson & Bingham 1997). 
They also reduce the number of questionnaires which have to be excluded due to 
incomplete responses (Cade et al. 2002; Nelson & Bingham 1997), often seen in 
open-ended questions. Open questions can be used in interviewer-administered FFQ 
so that questions are completed adequately (Cade et al. 2002).  
As far as portion size is concerned, the FFQ should reveal known consumption 
patterns in the population (Cade et al. 2002; Nelson & Bingham 1997). If the aim of 
the FFQ is to establish nutrient intakes, then estimation of portion size is essential. 
Evidence suggests that participants face challenges in measuring portion sizes of 
foods during examination of displayed foods and also while reporting about foods 
previously eaten (Cade et al. 2002; Conn et al. 1994; Faggiano et al. 1992). A 
number of factors determine the inclusion of portion size assessment in a FFQ 
(Cade et al. 2002).  These include the availability of average portion size data; the 
variability of portion sizes in the population and capacity of the population to 
exactly quantify portion size and level of precision needed (Cade et al. 2002).  
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The technique of administering the questionnaire also influences its design (Cade et 
al. 2002). Based on the requirements of the study, the FFQ can either be 
interviewer- or self-administered (Cade et al. 2002; Nelson & Bingham 1997). Self-
administered FFQs demand more cautious preparation and pre-testing (Cade et al. 
2002; Nelson & Bingham 1997).  
It is clear that no dietary assessment tool can examine food intake flawlessly 
(Nelson & Bingham 1997). Therefore it is crucial that components of errors are 
taken into consideration (Cade et al. 2004). This calls for describing the reliability 
and validity of the measuring instrument (Magarey et al. 2011; Nelson 1997). The 
reliability of a questionnaire is defined as “its ability to produce the same result on 
repeated occasions” (Magarey et al. 2011). Reliability is often considered to be 
synonymous with reproducibility or repeatability or precision (Magarey et al. 2011; 
Willett & Lenart 1998). Validity is defined as “the degree to which the 
questionnaire actually measures the aspect of diet that it was designed to 
measure”(Willett & Lenart 1998).  Both validity and reliability are interconnected, 
for instance a questionnaire cannot be valid if it is unreliable (Magarey et al. 2011; 
Nelson 1997). 
Reliability can be determined in several ways and the quantum of the reliability 
coefficient will depend on the study design (Magarey et al. 2011). Reliability can be 
classified into inter-observer or inter-rater reliability, intra-observer or intra-rater 
reliability and test-retest reliability (Magarey et al. 2011). Inter-observer reliability 
describes the agreement between different interviewers while intra-observer 
reliability examines the agreement between observations by the same interviewer 
on two occasions (Magarey et al. 2011). In test-retest reliability, similarity in 
observations or measures completed by the participant on two occasions separated 
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by a suitable time period is measured (in self-administered questionnaires) 
(Magarey et al. 2011). Several statistical approaches have been identified to 
measure reliability (Cade et al. 2002). These include Pearson’s correlation 
coefficient or Bland-Altman method or Kappa statistics (Cade et al. 2002). 
It is also necessary to validate the FFQ, as incorrect information may obscure diet-
disease associations (Cade et al. 2002; Nelson 1997). Comparison of the findings 
from the test FFQ method with those assessed using an alternate or reference 
method will determine the validity of the instrument (Magarey et al. 2011; Nelson 
1996).  Both the outcome and the context of research (time-frame and resources) 
will inform the selection of the reference measure (Magarey et al. 2011).  
The process of validation involves administering FFQ to a sub-sample of the 
targeted population (Cade et al. 2002). The design of a validation study may be 
affected by a number of subject characteristics such as age, gender, ethnicity, 
education, socio-economic status, dialect and health profile (Nelson 1997). The 
statistical technique employed in the validation procedure will inform the sample 
size (Cade et al. 2002).  A minimum sample size of 50 is recommended for 
validation studies (Cade et al. 2002). Other than statistical technique, availability of 
funds also influences the size of the sample (Cade et al. 2002). Preferably, the test 
measure (the novel FFQ) should be administered prior to the measurement of the 
reference instrument (Cade et al. 2002; Nelson 1997).  
While validating the FFQ, the time frame of the reference measure in association to 
that of the FFQ also needs to be considered (Cade et al. 2002). Theoretically, the 
test instrument and the reference measure should assess food intake over the same 
time period (Cade et al. 2002). The selection of a suitable comparison method is 
critical for validation studies. The reference measure could be another dietary 
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method (e.g. 24-hour recall) or a biochemical indicator (e.g. urinary nitrogen) or an 
isotope technique (e.g. doubly-labelled water) (Willett & Lenart 1998). Like 
reliability, several statistical approaches can be used to examine the validity of the 
FFQ (Cade et al. 2002). Some of these approaches are correlation, regression, and 
comparison of group means (Willett & Lenart 1998).  
Besides the dietary assessment, assessment of other variables in research studies are 
also prone to measurement errors. Such errors may obscure the nature of association 
between variables, thereby, influencing the interpretation of research outcomes 
arising from statistical analyses executed on those data. Therefore it is crucial that 
components of errors are taken into consideration while designing a measuring 
instrument (Cade et al. 2004).  
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APPENDIX 21 
Weekday Food List 
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APPENDIX 22 
Weekend Food List 
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APPENDIX 23 
The test-retest reliability of individual food items in 
the meal-based FFQ 
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Table A.23.1: Correlation coefficient (r) values for test-retest reliability of 131 
food items (comprising the meal-based FFQ) used in the DALQ  
Question 
No. 
Food item r (Pearson’s 
correlation) 
p value 
6-1 Breakfast Cereal e.g. cornflakes, oats 0.185 NS 
6-2 Bread/Toast 0.813 <0.01 
6-3 Sandwich  0.948 <0.01 
6-4 Semolina (Upma/Sooji)* N/A N/A 
6-5 Rice flakes (Poha/Chirwa) -0.050 NS 
6-6 Boiled egg/omelette 0.307 NS 
6-7 Chapati 0.608 <0.01 
6-8 Parantha* N/A N/A 
6-9 Luchi/Puri/Kachori* N/A N/A 
6-10 Apple 0.193 NS 
6-11 Banana 0.812 <0.01 
6-12 Sweet lime 0.892 <0.01 
6-13 Pear 0.808 <0.01 
6-14 Grapes* N/A N/A 
6-15 Orange* N/A N/A 
6-16 Milk 0.851 <0.01 
6-17 Tea e.g. black tea, milk tea, Irish tea 0.436 <0.01 
6-18 Coffee e.g. cold coffee, black coffee -0.085 NS 
6-19 Fruit Juice (TetraPack/Fresh)* N/A N/A 
6-20 Lassi (Salty/Sweet) -0.081 NS 
6-21 Health drink e.g. Bournvita, Horlicks 0.557 <0.01 
6-22 Water 0.000 NS 
6-23 Biscuits/Cookies 0.388 <0.05 
6-24 Specify any other food/meal/drink if not listed 
above*: 
N/A N/A 
6-25 Apple 0.163 NS 
6-26 Banana 0.374 <0.05 
6-27 Sweet lime -0.071 NS 
6-28 Pear -0.071 NS 
6-29 Grapes 0.608 <0.01 
6-30 Orange* N/A N/A 
*r (Pearson’s correlation) could not be calculated because at least one of the variables is constant 
 N/A, Not Applicable 
NS, p value not significant 
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Table A.23.1: Correlation coefficient (r) values for test-retest reliability of 131 
food items (comprising the meal-based FFQ) used in the DALQ  
Question 
No. 
Food item r (Pearson’s 
correlation) 
p value 
6-31 Biscuits/Cookies -0.132 NS 
6-32 Cake/Pastries -0.054 NS 
6-33 French Fries 0.402 <0.05 
6-34 Idli -0.028 NS 
6-35 Dosa -0.046 NS 
6-36 Pav Bhaji 0.958 <0.01 
6-37 Samosa 0.099 NS 
6-38 Noodles e.g. Maggi, chow mein 0.508 <0.01 
6-39 Chips e.g. Lays, Bingo 0.777 <0.01 
6-40 Burger 1.000 <0.01 
6-41 Pizza 0.962 <0.01 
6-42 Chole Bhature* N/A N/A 
6-43 Soft drink e.g. Sprite, Coke, Pepsi -0.057 NS 
6-44 Energy drink e.g. Red Bull, Gatorade -0.057 NS 
6-45 Water 0.005 NS 
6-46 Specify any other snacks/drink if not listed above*: N/A N/A 
6-47 Chapati 0.170 NS 
6-48 Rice/Rice dish preparation e.g. Fried rice 0.333 <0.05 
6-49 Potato dish e.g. mashed potato 0.135 NS 
6-50 Green leafy vegetable dish  e.g. spinach curry 0.980 <0.01 
6-51 Other vegetable dish e.g. stuffed bitter gourd, 
pumpkin curry, vegetable korma, vegetable 
jhalfarezi 
0.288 NS 
6-52 Pulse dish e.g. lentils, green gram pulse (moong 
dal) 
0.953 <0.01 
6-53 Legume dish e.g. red kidney beans ( rajma) 0.962 <0.01 
6-54 Cottage cheese (paneer ) dish e.g. paneer butter 
masala, matar paneer 
0.009 NS 
6-55 Egg dish e.g. egg curry 0.085 NS 
6-56 Chicken dish e.g. chilli chicken 0.262 NS 
6-57 Fish dish e.g. fish fry 0.895 <0.01 
6-58 Red meat dish e.g. Mutton curry 0.539 <0.01 
*r (Pearson’s correlation) could not be calculated because at least one of the variables is constant 
 N/A, Not Applicable 
NS, p value not significant 
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Table A.23.1: Correlation coefficient (r) values for test-retest reliability of 131 
food items (comprising the meal-based FFQ) used in the DALQ  
Question 
No. 
Food item r (Pearson’s 
correlation) 
p value 
6-59 Soft Drink e.g. Coke, Pepsi, Sprite 0.813 <0.01 
6-60 Energy Drink e.g. Red Bull, Gatorade 0.277 NS 
6-61 Water 0.564 <0.01 
6-62 Specify any other food/meal/drinks if not listed 
above*: 
N/A N/A 
6-63 Ice cream 0.320 NS 
6-64 Ice candy 0.949 <0.01 
6-65 Cake/Pastries 0.877 <0.01 
6-66 Chocolates 0.309 NS 
6-67 Puffed rice e.g. Jhal Muri, Bhel Muri 0.412 <0.05 
6-68 Pani Puri 0.349 <0.05 
6-69 Soft drink e.g. Sprite, Pepsi, Coke 0.564 <0.01 
6-70 Energy drink e.g. Red Bull, Gatorade 0.358 <0.05 
6-71 Fruit Juice (Tetra Pack/Fresh) 0.752 <0.01 
6-72 Tea e.g. black tea, milk tea, Irish tea 0.329 <0.05 
6-73 Coffee e.g. cold coffee, black coffee 0.371 <0.05 
6-74 Water 0.458 <0.01 
6-75 Specify any other snacks/drinks if not listed 
above*: 
N/A N/A 
6-76 Vegetable roll/wrap 0.214 NS 
6-77 Chicken roll/wrap/nuggets 0.258 NS 
6-78 Egg roll 0.748 <0.01 
6-79 Momos 0.370 <0.05 
6-80 Puffed rice e.g. Jhal Muri 0.627 <0.01 
6-81 Pani Puri 0.992 <0.01 
6-82 Pizza 0.429 <0.01 
6-83 French fries 0.956 <0.01 
6-84 Noodles e.g. Maggi, chow mein  0.019 NS 
6-85 Burger 0.715 <0.01 
6-86 Indian savoury e.g. bhujia, Chanachur* N/A N/A 
6-87 Popcorn -0.057 NS 
*r (Pearson’s correlation) could not be calculated because at least one of the variables is constant 
 N/A, Not Applicable 
NS, p value not significant 
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Table A.23.1: Correlation coefficient (r) values for test-retest reliability of 131 
food items (comprising the meal-based FFQ) used in the DALQ  
Question 
No. 
Food item r (Pearson’s 
correlation) 
p value 
6-88 Biscuits/cookies 0.072 NS 
6-89 Cake/pastries* N/A N/A 
6-90 Apple 0.422 <0.01 
6-91 Banana 0.192 NS 
6-92 Sweet lime* N/A N/A 
6-93 Pear* N/A N/A 
6-94 Grapes 0.0697 <0.01 
6-95 Orange* N/A N/A 
6-96 Soft drink e.g. Sprite, Pepsi, Coke 0.862 <0.01 
6-97 Energy drink e.g. Red Bull, Gatorade* N/A N/A 
6-98 Fruit Juice (Tetra Pack/Fresh) -0.062 NS 
6-99 Tea e.g. black tea, milk tea, Irish tea 0.571 <0.01 
6-100 Coffee e.g. cold coffee, black coffee* N/A N/A 
6-101 Hot chocolate -0.028 NS 
6-102 Health Drink e.g. Bournvita, Horlicks -0.071 NS 
6-103 Milk 0.270 NS 
6-104 Water 0.610 <0.01 
6-105 Specify any other snacks/drinks if not listed 
above*: 
N/A N/A 
6-106 Chapati 0.463 <0.01 
6-107 Rice/Rice dish e.g. Fried rice 0.515 <0.01 
6-108 Potato dish e.g. mashed potato 0.067 NS 
6-109 Green leafy vegetable dish e.g. Spinach 
curry 
-0.111 NS 
6-110 Other vegetable dish e.g. stuffed bitter 
gourd, pumpkin curry, vegetable korma, 
vegetable jhalfarezi 
0.077 NS 
6-111 Pulse dish e.g. lentils, green gram pulse 
(moong dal) 
-0.105 NS 
6-112 Legume dish e.g. red kidney bean(rajma) -0.028 NS 
 *r (Pearson’s correlation) could not be calculated because at least one of the variables is constant 
  N/A, Not Applicable 
 NS, p value not significant 
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Table A.23.1: Correlation coefficient (r) values for test-retest reliability of 131 
food items (comprising the meal-based FFQ) used in the DALQ  
Question 
No. 
Food item r (Pearson’s 
correlation) 
p value 
6-113 Cottage cheese dish (paneer) dish e.g. paneer 
butter masala, matar paneer 
0.145 NS 
6-114 Egg dish e.g. egg curry 0.816 <0.01 
6-115 Chicken dish e.g. chilly chicken 0.255 NS 
6-116 Fish dish e.g. fish fry -0.040 NS 
6-117 Red meat dish e.g. mutton curry* N/A N/A 
6-118 Soft Drink e.g. Sprite, Pepsi, Coke 0.685 <0.01 
6-119 Water 0.459 <0.01 
6-120 Specify any other food/meal/drinks if not listed 
above*: 
N/A N/A 
6-121 Ice cream -0.087 NS 
6-122 Chocolates 0.250 NS 
6-123 Cakes/Pastries 0.892 <0.01 
6-124 Popcorn 0.561 <0.01 
6-125 Chips e.g. Lays, Bingo -0.046 NS 
6-126 Soft drink e.g. Sprite, Pepsi, Coke -0.046 NS 
6-127 Milk 0.148 NS 
6-128 Coffee e.g. cold coffee, black coffee 0.185 NS 
6-129 Hot Chocolate -0.040 NS 
6-130 Water 0.740 <0.01 
6-131 Specify any other snacks/drinks if not listed 
above*: 
N/A N/A 
*r (Pearson’s correlation) could not be calculated because at least one of the variables is constant 
 N/A, Not Applicable 
NS, p value not significant 
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APPENDIX 24 
The test-retest reliability of individual survey 
measures (excluding the meal-based FFQ) in the 
DALQ 
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Table A.24.1: Correlation coefficient (r) values for test-retest reliability of 
individual survey measures (excluding the meal-based FFQ) used in the DALQ 
Question 
No. 
Measure r (Pearson’s 
correlation) 
p 
value 
5-1 Milk and milk products (e.g. curd, cheese) 1.000 <0.01 
5-2 Egg 1.000 <0.01 
5-3 Fish 0.916 <0.01 
5-4 White meat (e.g. chicken) 0.963 <0.01 
5-5 Red meat (e.g. mutton) 0.984 <0.01 
7-1 I can eat whatever I like at home 0.869 <0.01 
7-2 During meal times, I’m allowed to put the TV on 0.791 <0.01 
7-3 At mealtimes I have to follow certain rules (e.g. not talking with my mouth 
full) 
0.907 <0.01 
7-4 I’m expected to eat all the foods served even if I don’t like them 0.891 <0.01 
7-5 I’m allowed to buy whatever I want from fast food joints 0.848 <0.01 
7-6 There is plenty of food at home 0.581 <0.01 
7-7 Vegetables are served at dinner 0.838 <0.01 
7-8 I like to shop for food 0.698 <0.01 
7-9 I go food shopping with my parents 0.828 <0.01 
7-10 My parents encourage me to go food shopping on my own 0.802 <0.01 
7-11 I enjoy meal planning 0.888 <0.01 
7-12 I plan my own meals 0.599 <0.01 
7-13 My parents encourage me to plan my meals 0.703 <0.01 
7-14 I help my parents in cooking 0.491 <0.01 
7-15 My mother makes all the food at home 0.655 <0.01 
7-16 My father makes all the food at home 0.348 <0.05 
7-17 The domestic help (maid servant) makes all the food at my home 0.561 <0.01 
7-18 I like cooking 0.875 <0.01 
7-19 I cook my own food 0.534 <0.01 
7-20 My parents encourage me to cook  0.873 <0.01 
7-21 I don’t enjoy cooking 0.675 <0.01 
7-22 I don’t have time to cook 0.773 <0.01 
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Table A.24.1: Correlation coefficient (r) values for test-retest reliability of 
individual survey measures (excluding the meal-based FFQ) used in the DALQ 
Question 
No. 
Measure r (Pearson’s 
correlation) 
p 
value 
8-1 Fruits 0.915 <0.01 
8-2 Vegetables 0.716 <0.01 
8-3 Cakes/pastries/donuts/biscuits 0.708 <0.01 
8-4 Fruit juice 0.757 <0.01 
8-5 Potato chips or other salty snack foods 0.638 <0.01 
8-6 Chocolate or other lollies 0.881 <0.01 
8-7 Soft drink 0.824 <0.01 
9-1 Eat breakfast 0.869 <0.01 
9-2 Eat lunch 0.780 <0.01 
9-3 Eat dinner 0.600 <0.01 
9-4 Eat fast food for breakfast 0.791 <0.01 
9-5 Eat fast food for lunch 0.440 <0.01 
9-6 Eat fast food for dinner 0.483 <0.01 
9-7 Eat meals (breakfast/lunch/dinner) in front of the TV 0.632 <0.01 
9-8 Eat snacks (foods eaten between meals; e.g. milk, soft drink) in front 
of the TV 
0.498 <0.01 
9-9 Eat snacks on the ‘run’ (e.g. while on your way somewhere) 0.344 <0.05 
9-10 Eat snacks while doing homework or working 0.327 <0.05 
9-11 Eat snacks all day long 0.550 <0.01 
9-12 Eat snacks after school 0.709 <0.01 
9-13 Eat snacks on the way to or from school 0.634 <0.01 
9-14 Eat snacks in the middle of the night 0.578 <0.01 
9-15 Eat snacks while hanging out with friends 0.554 <0.01 
9-16 Taken packed snacks from home to school 0.583 <0.01 
9-17 Eat fast food as snacks 0.832 <0.01 
10 From where do you usually acquire snack foods? 0.898 <0.01 
11 Does your school have a canteen? 0.687 <0.01 
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Table A.24.1: Correlation coefficient (r) values for test-retest reliability of 
individual survey measures (excluding the meal-based FFQ) used in the DALQ 
Question 
No. 
Measure r (Pearson’s 
correlation) 
p 
value 
12-1 Fruits 0.405 <0.05 
12-2 Foods like salads, sandwiches 0.910 <0.01 
12-3 Foods like samosa, French fries 0.500 <0.01 
12-4 Foods like pizza, burger 0.338 <0.05 
12-5 Cakes/pastries/donuts/chocolates 0.505 <0.01 
12-6 Fruit juice 0.895 <0.01 
12-7 Packaged foods like Potato Chips  0.467 <0.01 
12-8 Ice cream 0.826 <0.01 
12-9 Soft drink 0.816 <0.01 
13-1 Buy foods or drinks from the school canteen 0.670 <0.01 
13-2 Buy food or drinks on the way to or from school 0.764 <0.01 
13-3 Eat home prepared lunch box in school 0.743 <0.01 
14-1 Supplying fresh foods (e.g. fruit) 0.945 <0.01 
14-2 Supplying prepared foods (e.g. samosa) 0.930 <0.01 
14-3 Price of food 0.780 <0.01 
14-4 Freshness of food 0.908 <0.01 
14-5 Speed of service 0.855 <0.01 
14-6 Nutritional content of food 0.988 <0.01 
15-1 I want the school canteen to sell nutritious foods like salads, fresh fruits 0.972 <0.01 
15-2 The school canteen should not sell fried foods like samosa, French fries 0.531 <0.01 
15-3 My teacher talks about eating nutritious foods 0.685 <0.01 
15-4 My school principal talks about eating nutritious foods 0.831 <0.01 
15-5 I enjoy studying food and nutrition 0.944 <0.01 
15-6 I study food and nutrition in Biology/Home Science/Life skills classes 0.879 <0.01 
15-7 I feel it is important to study food and nutrition 0.391 <0.05 
15-8 The food and nutrition curriculum is interesting 0.888 <0.01 
15-9 The food and nutrition curriculum involves lot of memorisation 0.685 <0.01 
15-10 The food and nutrition curriculum is easy to understand 0.674 <0.01 
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Table A.24.1: Correlation coefficient (r) values for test-retest reliability of 
individual survey measures (excluding the meal-based FFQ) used in the DALQ 
Question 
No. 
Measure r (Pearson’s 
correlation) 
p 
value 
15-11 The food and nutrition curriculum needs to be changed 0.619 <0.01 
15-12 I feel it is important to learn food skills (e.g. cooking, meal 
planning) 
0.510 <0.01 
15-13 I have learnt to cook at school 0.432 <0.01 
15-14 I have learnt to plan my meals at school 0.487 <0.01 
15-15 I have learnt about food shopping at school 0.715 <0.01 
15-16 My friends eat junk foods on most days 0.379 <0.05 
15-17 I like to eat whatever my friends eat 0.679 <0.01 
15-18 I like to eat foods advertised through mass media (e.g. TV, 
magazines) 
0.746 <0.01 
15-19 Nutritious foods are not advertised through mass media 0.882 <0.01 
16-1 Preparing a more healthy diet takes too much time 0.835 <0.01 
16-2 Eating a more healthy diet takes too much time 0.788 <0.01 
16-3 I often find it hard to resist fast foods and sugar treats 0.725 <0.01 
16-4 Eating a more healthy diet requires strong motivation 0.720 <0.01 
16-5 I often find that fast foods are more convenient to eat 0.843 <0.01 
16-6 I don’t always know which foods are low in energy 0.642 <0.01 
16-7 I feel satisfied when I eat a low fat diet 0.800 <0.01 
16-8 I feel satisfied with the amount of fruits and vegetables consumed 
by me 
0.723 <0.01 
16-9 I feel satisfied when I consume moderate amounts of sugar and 
food containing sugars (e.g. biscuits, cookies, cakes, sweets) 
0.732 <0.01 
16-10 I feel satisfied when I drink plenty of water rather than soft drink 
or fruit juice or flavoured water 
0.688 <0.01 
16-11 I feel satisfied when I avoid foods that were high in additives and 
preservatives 
0.635 <0.01 
16-12 One should have the ability to cook and understand nutrition 0.690 <0.01 
16-13 One should emphasise fresh foods in meals 0.710 <0.01 
16-14 One should have the ability to use food labels when shopping and 
making food choices 
0.862 <0.01 
16-15 One should plan meals in advance to ensure that they are healthy 0.726 <0.01 
16-16 One should use food lists to guide food acquisition 0.811 <0.01 
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Table A.24.1: Correlation coefficient (r) values for test-retest reliability of 
individual survey measures (excluding the meal-based FFQ) used in the DALQ 
Question 
No. 
Measure r (Pearson’s 
correlation) 
p 
value 
17-1 Television 0.748 <0.01 
17-2 DVD/VCD player 0.820 <0.01 
17-3 Computer (desktop/laptop) 0.748 <0.01 
17-4 Video game player (e.g. Playstation) 0.794 <0.01 
17-5 Tablet/iPad 0.920 <0.01 
17-6 Smartphone/Android phone 0.771 <0.01 
18-1 Watching television or videos/DVDs 0.895 <0.01 
18-2 Sitting down at the computer/tablet/smartphone 0.811 <0.01 
19-1 Watching television or videos/DVDs 0.960 <0.01 
19-2 Sitting down at the computer/tablet/smartphone 0.939 <0.01 
20-1 I have all the things I really need to enjoy life 0.860 <0.01 
20-2 My life would be better if I owned certain things I don’t 
have 
0.648 <0.01 
20-3 I wouldn’t be any happier if I owned nicer things 0.780 <0.01 
20-4 I’d be happier if I could afford to buy more things 0.802 <0.01 
20-5 It sometimes bothers me quite a bit that I can’t afford to 
buy all the things I’d like 
0.818 <0.01 
20-6 I prefer to live in secure surroundings and avoid doing 
things that might endanger my safety 
0.762 <0.01 
20-7 I always try to follow the rules of society and do what is 
expected of me, even when no one is watching 
0.728 <0.01 
20-8 I always try to behave properly and to avoid doing 
anything people would say is wrong 
0.862 <0.01 
20-9 I adhere (follow or obey) to traditions and try to follow 
the customs handed down to me by religion or family 
0.781 <0.01 
21 Which is your favourite subject? 1.000 <0.01 
22 What religion do you follow? 1.000 <0.01 
23 Do your grandparents live with you? 1.000 <0.01 
24 Is your father employed? 1.000 <0.01 
25 Is your mother employed? 1.000 <0.01 
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APPENDIX 25 
School Food Landscape Questionnaire (SFLQ) for 
teachers 
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APPENDIX 26 
School Food Landscape Questionnaire (SFLQ) for 
parents 
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Appendix 27 
Plain Language Statement and Organisational 
Consent Form for schools – Study 3 
(Pilot Study & Main Study) 
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Appendix 28 
Plain Language Statement and Consent Form for 
teachers – Study 3 
(Pilot Study & Main Study) 
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Appendix 29 
Plain Language Statement and Consent Form for 
parents – Study 3 
(Pilot Study & Main Study) 
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Appendix 30 
Ethics approval memo – Study 3 
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Appendix 31 
Implementation of the IMPEL Model 
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Phase 1: “Changes for project team members” – This research project has helped 
the candidate to develop new relationships and strong partnerships with 
policymakers, Home Economists, nutritionists, and key stakeholders within the 
learning context. Consequently, this networking has contributed to increase in 
candidate’s research knowledge and skills within the domains of public health 
nutrition, education, adolescent health, qualitative and cross-sectional survey 
methodologies. 
Phase 2: “Changes by project team members leading to changes for students who 
are directly influenced” – Within the context of this thesis, both adolescents and 
teachers are considered the end consumers of the food and nutrition education. 
Therefore, both these target groups were involved throughout the thesis studies 
(Adolescents – Study 1& Study 2; Teachers – Study 1 & Study 3). Following 
approval of the thesis, all the published findings and a copy of this thesis will be 
made available to all the adolescent and teacher participants via the school 
authorities (i.e. school principals). The participants will be encouraged and 
supported to implement the recommendations specified in this thesis during their 
food and nutrition classes. 
Phase 3: “Contributions to knowledge in the field; growth or spread of 
disseminated ideas; serendipitous adoption/adaptation by people beyond the 
project’s intended reach” – The present findings are novel, applicable to 
adolescents, and unique to a developing country context, therefore, the candidate 
has attempted to disseminate these findings to both national and international 
audience of researchers, policy makers, nutritionists, educators, Home Economists, 
and students. The findings have already been published in a number of scientific 
journals and presented in person via oral and poster presentations (Appendices 32, 
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33, & 34) at conferences. Research dissemination through these avenues will extend 
the potential reach both nationally and internationally. 
Phase 4: “Changes by opportunistic adopters at participating institutions leading 
to changes for students who are directly influenced” – Following dissemination, it 
is anticipated that school principals, teachers, parents, adolescents, will take the 
initiative to develop and implement a novel skills-focussed curriculum/after-school 
cooking programs within the learning process. Implementation of this 
curriculum/after-school program is expected to result in better and comprehensive 
understanding food and nutrition knowledge and improved skill set in adolescents. 
Phase 5: “Systemic changes at participating institutions leading to changes for all 
relevant students” – The changes brought about in the food and nutrition curriculum 
may be incorporated into other academic disciplines like Mathematics and Science; 
an approach that would facilitate narrow systemic adoption at the school level.  
Phase 6: “Changes by opportunistic adopters beyond participating institutions 
leading to changes for students who are directly influenced” – Owning to 
candidate’s previous and present employments at a secondary school in India and 
Deakin University, Australia respectively, broad opportunistic adoption is possible 
through widening the dissemination of the research findings into other educational 
settings like primary school, middle school, pre-university, university, and 
polytechnics in India as well as overseas. 
Phase 7: “Systemic changes beyond participating institutions leading to changes 
for all relevant students” – Broad systemic adoption could be achieved by further 
extending the delivery of the research findings to not-for-profit organisations which 
671 | P a g e  
 
design and support the implementation of nutrition education programs for the 
Indian community at large.  
 
 
 
 
 
 
Appendix 32 
Poster I – Principals’ perceptions of Indian secondary 
school food and nutrition curriculum and policies and 
services 
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Appendix 33 
Poster II – Indian secondary school teachers’ views of 
nutrition promotion 
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Appendix 34 
Poster III – Parents’ views of nutrition promotion in 
Indian secondary schools 
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